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Mackenzie^ in 1884 piesented the hist scientific evidence of the 
existence of a nasogenital relation At this time and subsequently, in 
1898,2 he leviewed in a classical manner the allusions of the amatory 
and erotic literature and folklore of the past to such a functional 
association A brief digest of some of these earlier beliefs, which 
possess striking histoiical interest, is presented 

In the Ayur-Veda, the sacied medical classic of the ancient Hindus, 
indulgence in venery headed the list of causes of nasal catairh The 
teim biides cold suggests this point of view The size and shape 
of the nose in man were legaided by the eaily physiognomists as an 
index of the size of the genitalia Noses of adulterers weie amputated 
In astiology Venus was supposed to govern the nose and to pieside 
ovei generation Kaspai Baitholin i elated that Duns Scotus pietended 
to be able to diagnose viigmity by touching the cartilage of the nose 

lilackenzie cited many lepoits indicative of the existence of “the 
well-known sympathy between the eiectile poitions of the generative 
tiact and other eiectile structuies of the body” Nosebleed, stoppage 
of the nostiils and sneezing during sexual excitement were related to 
the eicthism of amoious contact and to the consummation of the sexual 
act Amatus Lusitauus described a patient who sneezed at the sight 
of a beautiful woman Thomas Baithoim and others mentioned patients 
who sneezed dm mg intei course Sneezing has been described as one 


From the Departments of Otolaryngologx , Pathology and Endocrinology Duke 
Unnersity IIo<:pital and J^Iedical School 

1 AfacKenr.e, J N Irritation of the Sexnal Apparatus as an Etioloc.,c 
Mctor m the Production of N isal Disease, Am J M Sc 87 360, 1884 

2 Mackcnrie, J N The Pin siological and Pathological Relltinn<! , 

.ho Nooo „..d t„c S=M,n, ; - 10 m 
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of the signs of pregnane}^ The erotic effects of olfactory impressions 
have been known and emploj^ed for ages As Mackenzie obseived 

Woman, in all ages, from the perfumed courtesan of ancient Babjdon to her 
reflected image in the harem of the Sultan to-day, has appealed to the olfactory 
sense to bring man under her sexual dominion and to fire his passionate desire 

Mackenzie based his concept of the nasogenital i elation on a nuinbei 
of clinical obseivations He described the occurrence in healthy women, 
with no local nasal or gynecologic disease, of an “engorgement of the 
nasal cavernous tissue with umaiying legulaiity during the 

menstiual epoch, the swelling of the membiane subsiding with the cessa- 
tion of the catamenial flow ” He described an “engoigement of 
the turbinated bodies ’ which took place at “the onset of the menstrual 
mohmen, reached its acme dunng the full establishment of the piocess 
and disappeared with the subsidence of the ovai lan excitement ” He 
called attention to the fact that nasal disordeis not infrequently are 
aggravated during the menstiual epoch Some nasal disturbances were 
found to occui only at the time of mensli nation In some instances 
the nasal discharge may be less during the menstiual flow It is 
mteiesting to note, in lefeience to the piesent concepts of atrophic 
ihmitis, that he obseived that in “most cases of ozoena, the foetoi is 
much moie pronounced, at times conesponding to that of the uterine 
flow ” 

These studies of Mackenzie ■\\eie followed closely by those of 
Arviset,® Isch-Wall ‘ and Joal ° Subsequently theie appealed the works 
of Peyei ® and Eindnss ' Fhess’s ® elaborate monograph did not 
appeal until 1897 Of all these studies, the last has been the most 
frequently quoted and is the best known Fhess described Gemtahtellen, 
small spots of sensitive erectile tissue located at the anteiior end of 
the lower turbinate and in the tuberculum of the septum These spots 
correspond well with those desciibed by Mackenzie*’ fourteen years 
before Fhess advised local treatment of these spots with cocaine in 

3 Arviset, L Contribution a I’ctude du tissu erectile des fosses nasales. 
Thesis, Lyon, no 383, 1887 

4 Isch-Wall, cited by Mackenzie - 

5 Joal Del’epistaxis genitale. Rev mens de laryng 9 74 and 129, 1888 

6 Peyer, A Ueber nervosen Schnupfen und Speichelfluss und den 
atiologischen Zusammenhang derselben mit Erkrankungen des Sexualapparates, 
Munchen med Wchnschr 36 38 and 60, 1889 

7 Eindnss Ueber die bishengen Beobachtungen von physiologischen und 
pathologischen Beziehungen der oberen Luftwege zu den Sexualorganen, Inaug 
Dissert, Wurzburg, 1892 

8 Fhess Die Beziehungen zwischen Nase und weiblichen Geschlechtsorganen 
m ihrer biologischen Bedeutung dargestellt, Vienna, Franz Deuticke, 1897 

9 Mackenzie, J N On Nasal Cough and the Existence of a Sensitive 
Reflex Area in the Nose, Am J M Sc 86 106, 1883 
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cases of d}smenoiihea, since they weie found to be sensitive and 
tuigescent at the time of meiisti nation 

Recent expeiimental data bear testimony to the close association 
of the nasal and the genital system Kaipow^® repoited m 1929 that 
bilateral tuibinectomy m }Oung labbits lesulted m failure of testicular 
descent and letarded development of the sexual oigans Nemouis^^ 
confiimed Karpow’s obseivations Jung and Chavanne^- and Pighini 
and Poita^“ desciibed modifications m the nasal mucosa following 
gonadectomy Rosen and Shelesnyak^^ repoited in 1937 that painting 
01 iirigatmg the nasal mucosa of female rats with a normal estious 
cycle pioduced prolonged diestrual phases, as judged by vaginal smears 
The ovaries of these animals contained coipora lutea, and traumatization 
of the uteius resulted m the formation of deciduomas Extension of 
these studies to include the effects of other local agents on the nasal 
mucosa has been desciibed lecently^® The following obseivations were 
lepoited Stimulation with oil of mustard apparently affected the 
legulant) of estious cj^cles b}’’ alteimg the follicular phase Local 
applications of tannic and of ti ichloroacetic acid pioduced in a number 
of animals a piolongation of the diestiual phase Anesthetization with 
nupercaine lesulted in the pioduction of pseudopi egnancy m a laige 
percentage of cases 

Fiom Montreal, Canada, the city where, coincidentally, m 1897 
Mackenzie addiessed the British Medical Association on “The 
Ph} siological and Pathological Relations Between the Nose and the 
Sexual Apparatus of Man,” theie have come, during the past three 
yeais, a numbei of important studies by Moi timer and Colhp and their 
group on the eiidoci me biolog}^ of the nasal mucosa, the endocrine 

10 Karpow, N Zur Frage des Zusammenhangs der Nase mit der Sexual- 
sphare, Monatschr 1 Ohrenh 63 758, 1929 

11 Nemours, P R Effect of Experimental Bilateral Turbinectomy on the 
Development of the Testes in the Rabbit, Arch Otolar 3 ng 22 626 (Nov) 1935 

12 Jung, L , and Chavanne, F La secretion nasale apres castration, Oto- 
rhino-larjmg internat 18 481, 1934 

13 Pighini, G , and Porta, C F L’azione reintegrativa degli estratti anteipo- 
fisari ed ovarici sulle alterazioni sperimentah della mucosa ed ossa nasah de 
castrazione, Valsaha 10 140, 1934 

14 Rosen, S , and Shclesm'ak, C Induction of Pseudopregnanej'’ in the 
Rat b^ Siher Nitrate on Nasal Mucosa, Proc Soc Exper Biol & Med 36 83^ 
1937 

15 Shelesnjak, !M C, and Rosen, S Naso-Genital Relationship Induction 
of Pseudo-Pregnancy m Rat bj Nasal Treatment, Endocrinology 23 58, 1938 

16 (a) Bachman, C, CoIIip, J B, and Sel^e, H Effect of’ Prolonged 

Ocstriol Administration upon the Sex Skin of Alacaca Alulatta, Proc Roy Soc 
London, s B 117 16. 1935 , (6) Further Studies of Sex Skin Reactions in the 
Macaca ^^fulatta, Proc Soc Exper Biol & ^Icd 33 549, 1936 (c) Mortimer H 

Wnght, R P , Bachman, C, and Collip, J B Effect of Oestrogenic Hormone 
\dminisliation upon Na^al Mucous Membrane of the ^fonke} (l^Iacaca Mulatta), 

(r oo‘ ]o‘c coiitmucd ou vext pa<u) 
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associations of atrophic rhinitis and constitutional deafness and the 
clinical value of intranasal ai^phcations of cnstalhne estrogens for these 
two diseases, paiticularly foi atrophic ihinitis The endocrine role in 
the nasogenital relation was established as follows This group of 
woikers was able to identif}' chaiacteristic alteiations in the nasal 
mucosa of healthy monkeys duiing the menstiual cycle and during 
piegnancy These were similar, as legaids the time of occurience and 
intensity, to those seen m the nipples and “sexual skin ” The nasal 
changes were most clearly seen in the middle and mfeiior turbinates, 
which showed leddening and swelling or swelling alone Similar 
alteiations weie pioduced in sexually immatuie or castrated adult 
monkeys by hypodermic injections of estione (theehn) and estradiol 
and by oral admimstiation of estriol (theelol) and estriol glucuronide 
Examination of the nasal mucosa of women during the latter half of 
pregnancy showed piogressive swelling and redness of these tissues 
Studies of cranial roentgenograms related a cranial dysplasia thought 
to be indicative of pituitary disease to the occuirence of atrophic rhinitis 
and constitutional deafness in many patients Local application of 
crystalline estrone or estradiol in corn or sesame oil to the nasal mucosa 
of male or female patients resulted in gratifying clinical responses As 
a rule, 1 cc of oil solution containing 1,000 international units of 
crjstalhne estrogen was applied locally daily for appioximately thirty 
days In a numbei of instances constitutional deafness, occurring as 
a single symptom or in association with atrophic rhinitis, responded to 
similar therapy 

The value of intranasal application of crystalline estiogens in the 
treatment of atrophic rhinitis was confirmed by Blaisdell He presented 
a few photomicrographs of the mucosa taken during the course of 
therapy These were inconclusive The studies of Hamilton indicated 
that the effect on the nasal mucosa is not specific for estrogens but may 
be produced also by androgens He observed alterations m the nasal 
mucosa of monkeys and of 8 human beings after the use of testosterone 
propionate 

ibid 34 535, 1936 (rf) Mortimer, H , Wright, R P, and Colhp, J B The 
Effect of Oestrogenic Hormones on the Nasal Mucosa Their Role in the Naso- 
Sexual Relationship, Their Significance in Clinical Rhinology, Canad M A J 
35 615, 1936, (e) Atrophic Rhinitis The Constitutional Factor, and the Treat- 
ment with Oestrogenic Hormones, ibid 37 445, 1937 (/) Mortimer, H , Levene, G , 
and Rowe, A W Cranial Dysplasias of Pituitary Origin, Radiology 29 279, 
1937 (p) Mortimer, H , Wright, R P , Thomson, D L , and Clollip, J B 

Intra-Nasal Administration of Oestrogenic Hormones in Constitutional Deafness, 
Canad M A J 40 17, 1939 

17 Blaisdell, I H The Use of Estrogenic Substances m Atrophic Rhinitis, 
Laryngoscope 48 699, 1938 

18 Hamilton, J B Changes in the Nasal Mucosa of Monkeys (Macaca 
Rhesi) and Plumans by Male Hormone Substances, Proc Soc Exper Biol & 
Med 37 366, 1937 
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SURVEY or ]MATERI \L 

Our stud}' IS concerned ^^lth a small group of patients (14) with atrophic 
rhinitis who w'ere treated somew’hat similarlj to those of the ^Montreal, Canada, 
group and sections of whose nasal mucosa before and during therapy were studied 
in regard to specific histologic alterations attributable to the local action of the 
estrogens 

The first biopsj specimen in each case was obtained pre\ious to aii} treatment 
with estrogenic substances and the second was taken from twe^t^-se^en to two 
hundred and sixteen dajs after, the first treatments with estrogenic substances 
haMng been started immediate!} after the first biops} Our period of obseriation 
was from April 1, 1938, to Jan 3, 1939 Some of the patients treated had been 
followed for from one month to se^en }ears pre\iously, all of these had been 
using nasal irrigations of 1 6 000 dilution of potassium permanganate pie\ious 
to this period of obser\ation Others w'ere new’ patients Se\eral had had sinal 
and nasal operations No patient complained specificalh of deafness and tinnitus, 
and therefore we are unable to make any report on the response of these conditions 
to this method of treatment Each patient had a negatne ^Yassermann reaction 
of the blood Four were male and 10 female Two were Negroes, both of these 
being male The a^erage age was 33, and the duration of the disease ^arled 
from one to forty }ears, but in each instance the disease apparent!} started in early 
youth Two patients were in the midst of the menopause, 1 haMng a rather 
stormy course with multiple neuroses 

Tw'ent}-two patients started the estrogenic treatment and had the original 
biopsy, but owing to economic reasons and distance, 8 did not return for the second 
biopsy The a^erage duration of treatment betw’een biopsies was eighty-four da}s, 
but leaving out 2 cases of treatment for tw’o hundred and sixteen and one hundred 
and fift}-nine days bnngs the a\erage down to sixty-three da}S 

Our method of treatment differed from the Montreal method in that we had 
the patients irrigate the nose twice daih with physiologic solution of sodium 
chloride or 1 10,000 solution of potassium permanganate and ten minutes later 
repeat the irrigation to remove the crusts that had been loosened by the earlier 
w'ashing Then 0 5 cc of estrogenic substance was spra} ed into the nose twuce 
daily, to gi\e each patient the equnalent of 1 cc, or 1,000 international units, 
per day The atomizer used for such treatment w as of the t} pe used b} asthmatic 
patients m obtaining a fine spray of epinephrine h} drochloride intranasall} 

Tw’ent}-one of the 22 patients reported clinical benefit, and each wuslied to 
continue treatment The patient with stormy menopausal symptoms stated that 
she w'as not impro\ed to the slightest degree Our inspection of the nose revealed 
certain marked diminution or complete eradication of crusts in all 14 cases in which 
the study was completed and in no instance was there detectable the odor char- 
acteristic of the disease The only changes noticeable in the mucosa were a slight 
increase in hyperemia and a more smooth surface Patients complaining of a 
burmng sensation in the scalp and occipital headache were relieved of those symp- 
toms We are unable to state whether the patients’ noses were free of crusts 
because of the more frequent irrigations or because of the estrogenic therapy 
A brief resume of each case is supplied (table 1) 

19 Two estrogens were emplo}ed amniotm (containing estrone) in corn oil 
and prog}'non DH (estradiol) in sesame oil These were used in a concentration 
of 1,000 international units per cubic centimeter Amniotm was supplied by E R 

Squibb & Sons, New York, progynon DH was supplied by the Sobering Cornora- 
tion, Bloomfield, N J 
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HISTOLOGIC CHANGES 

What changes might one expect to occui m the stuicture of the 
nasal mucosa as the lesult of the theiapy^ 

Mortimer, Wright and Collip,^'’’^- who tieated a large gioup of 
patients with estrogenic substance, staled 

In time the mucosa presents a more normal appearance , it loses its pale grejosli, 
oedematous character, and comes to have a pink, glistening colour 


Table 1 — Data on Cases 


Case 





Dates of 

Total 
Amount of 
Estrogenic 
Substance, 

Dura 
tion of 
Condi 
tion, 


No 

Patient 

Race 

Sex 

Age 

Biopsies 

Cc 

\r 

Complications 

1 

F C 

Negro 

M 

33 

0/ 7/3S 
7/13/3S 

40 

1 


2 

E C 

White 

P 

47 

4/2S/38 

5/30/3S 

10/20/3S 

70 

20 

SIcnopnusiil sjinptoms, much 
'iie er tiierapj of nose, sinus 
infections and operations 

3 

J F 

White 

M 

54 

11/22/3S 

12/19/3S 

30 

10 


4 

F B 

White 

F 

50 

11/ 2/3S 
12/ 2/3S 

40 

00-40 

Sinusitis 

5 

L M 

White 

F 

30 

8/26/38 

9/24/38 

30 

10 


0 

I C 

White 

F 

43 

4/23/38 
0/ 0/38 

30 

33 


7 

R P 

White 

r 

0". 

4/20/38 

12/20/38 

90 

3 


s 

A S 

White 

F 

24 

4/23/38 

7/11/38 

30 

20 

Sinus infection, acetanilid 
poisoning, bromidism 

9 

P P 

White 

M 

34 

7/12/38 

12/21/38 

30 

20 

Sinus infection operations 

10 

A B 

White 

F 

35 

10/31/38 

12/20/38 

00 

SO 

Stormj menopause (artificial) 

11 

0 M 

Negro 

M 

34 

10/31/38 

12/20/38 

GO 

3 


12 

A T 

White 

F 

2T 

4/ 7/38 
0/ 9/38 

50 

23 


13 

J G 

White 

F 

17 

10/ 7/38 
12/28/38 

30 

1 


14 

D B 

White 

F 

32 

10/18/38 
1/ 3/39 

30 

21 



On the basis of the experimental work on the monkey, alread3'’ referred to, it 
IS reasonable to suppose that this treatment induces a hvperaemia, an increased 
glandular activity in the mucosa, and, perhaps, m time, an actual increase or 
hyperplasia of the mucosal glands While the clinical appearances would seem 
to justify such a thought, it is to be clearlj' understood that so far we can offer 
no histological evidence of this from biopsj" material 

Hamilton studied the effect of androgenic substances on the nasal 
mucosa He found that testosterone piopionate effected changes in 
specialized nasal areas in both male and female monkeys In monke)^s 
and in human beings congestion, swelling and formation of fluid were 
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obseived giossly Histologically peiivasciilai edema was pionoiinced 
in the monkeys The nasal aieas aitected weie similar to those which 
exhibit vicaiioits mensti nation 

Ceitam vacuolai changes called imicification occui m the vaginal 
epithelium of lodents m the prepubeital state and dm mg piegiiancy 
and the peiiod of actnity of the corpus luteum Similai changes can 
be pioduced in spayed rodents by the use of estiogenic substances oi 
of a combination of estrone and piogesteione Moieovei, coiiiification 
can be produced if laige doses of some of these substances are given 
Might similar changes take place m the nasal mucosa^ 

It might be ventuied that a ciliated type of epithelium would leplace 
stratified epithelium coiicuiiently with the impio\ement in the clinical 
course of the patient Ciliated epithelium would piovide a moie lapid 
movement of secietions 

In the study of the biopsy specimens, theiefoie, special attention was 
directed to the character of the suiface epithelium, the size and nature 
of the glandulai system, the vascularity of the tissue and the perivascular 
edema 

The biopsy specimens foi the present study were obtained from 
the anteiior tip of the middle turbinate An idea of the usual stiucture 
of this legion was obtained from seveial “contiol” patients m the 
couise of operations for coriection of septal deflections and the like 
A good description of this has been given by Heiss and need not be 
repeated heie 

Oppikofer -- in 1906 reported on the microscopic examination of the 
nasal mucosa at 200 routine autopsies Complete longitudinal sections 
of the middle and the mfeiior tuibinate bone were studied Several of 
his observations are pertinent to the present study 

Instead of these bones being covered exclusively with pseudostratified 
columnar ciliated epithelium, squamous epithelium was observed in 126 
of the 200 cases and an intermediate or “tiansitional” type of epithelium 
in 39 cases, leaving only 35 cases in which only the columnai type of 
coveiing epithelium occurred If squamous epithelium was present on 

20 Robson, J M , and Wiesner, B P Causation of Mucification and Cornifi- 
cation m the Vagina of the Mouse, Quart J Exper Physiol 21 217, 1931 Mayer, 
R K, and Allen, W M Production of Mucified Cells in the Vaginal Epithelium 
of Certain Rodents by Oestnn and by Corpus Luteum Extracts, Anat Rec 56 
321, 1933 Selye, H , Browne. J S L, and Collip, J B Effect of Combined 
Admmisti ation of Oestrone and Progesterone in the Adult Ovanectomized Rats, 
Proc Soc Exper Biol & Med 34 198, 1936 

21 Heiss, R Der Atmungsapparat, m von Mollendorff, W Handbuch der 
mikroskopischen Anatomie des Menschen, Berlin, Julius Springer 1936 vol 5 pt 

3, p 720 > > . 1^ 

22 Oppikofer, E Beitrage zur normalen und pathologischen Anatomie der 
Nase und ihrer Nebenhohlen, Arch f Laryng u Rhm 19 28, 1906 
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a turbinate bone it lay in the gicat majonty of cases at the anterior 
tip and extended backwaid Hoi nification occuired occasionally 
Squamous epithelium was found in a 7 day old boy It occurred at 
all ages and was not piopoitional to age The 2 cadavers with the 
gieatest amount of squamous epithelium appealed normal on clinical 
examination Those m which ozena had been piescnt dining life 
showed squamous epithelium, but some showed less than many of the 
normal controls Intiaepithehal glands, budhke foimations of goblet 
cells, weie noted m 164 of the 200, more ficquently at the posteiior 
ends of the tuibmates The tiue subepithehal glandular system was 
lacking 111 only 1, but was pooih de\ eloped in man} instances As a 
rule, the glands weie faiil} eienh distiibuted along the extent of the 
middle turbinate 

OUR HISTOLOGIC OBSERVATIONS 

Protocols of our biopsies befoie and after treatment in 14 cases 
were prepared, complete objective descriptions being given Unfor- 
tunately, biopsy specimens taken before and after treatment were not 
available in the lemaining 8 cases, but when only a single specimen 
was available, it did not difter mateiially from those described in the 
more completely studied cases A low power binocular microscope was 
employed in addition to the compound microscope to obtain an idea 
of the general topography, richness of vessels and looseness of tissue 
A specimen protocol follows 


E C (CASE 2) 

E C (ca\sc 2) Before Tiealvicnt — The epithelium was squamous in places 
No ciliated epithelium was seen Mucous glands were conspicuous, although 
serous glands occurred The plasma cell infiltration among the glands was mod- 
erate The fibrous tissue was compact, and fibrosis was present, apparently, in 
some areas The vessels were prominent but not conspicuous (Figure shows a 
small portion of the specimen ) 

After Treatment — The epithelium was squamous in places Sometimes the 
surface cells of the multilayered epithelium were vacuolated The glands had 
about the same proportion of serous cells as at the previous biopsy The cellular 
infiltration was considerable The lymphocjtes tended to form nodules Fibrous 
tissue and vessels were moderate in amount (fig 2) Comment No definite 
differences were noted 

The comments on the “before treatment” and “during tieatment” 
biopsies in the 14 cases in which two specimens were available for com- 
parison were as follows 

Case 1 No definite differences were noted 

Case 2 No definite differences were noted 

Case 3 No definite differences were noted 
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Case 4 The specimen after tieatment was much moie glandular and edematous 
Many of the glands weie serous, with piomment eosm-stammg gianules 

Case 5 No diffeiences weie noted 

Case 6 More mucous seemed to occui m the glands after tieatment 

Case 7 Geneial cellulai infiltration was moie maiked after than befoie treat- 


ment 

Case 8 The epithelium of the excietory ducts show'cd moie mucous, peihaps, 
after treatment 



subepithelial glands are partly serous and partly mucous in this particular field 

Case 9 The inflammatory reaction was more intense after treatment Cilia 
were noted m excretory ducts to about the same extent before and after treatment 

Case 10 The glands contained moie mucous cells after treatment So did the 
“bays” on the surface epithelium 

Case 11 No differences w'ere noted Ciliated surface epithelium occurred 
rarely in the specimens 


Case 12 No differences were noted 
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Case 13 The surface epithelium showed more mucous cells and subepithehal 
tissue and more cellular infiltration after than before treatment 

Case 14 The surface epithelium showed more vacuolated cells after treatment, 
but the difference was not great enough to justify speaking of mucification Cellular 
mfiltiation was severe after treatment and minimal before treatment 

The impression vv'as gained, iherefoie, that the surface epithelium 
and the subepithehal glandular system contained moie mucous cells 



cells as before The cellular infiltration is the same Vascular spaces show well 
m this field 

after treatment than before It appeared that the amounts of squamous 
and ciliated epithelium and the vascularity, as well as various other 
features, were not altered 

Photomicrographs of portions of the specimens remov'^ed before and 
after treatment (figs 1 to 8) serve mainly to show the variety of 
histologic appearances obtainable, and to explain the headings in table 
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2 Se\eial difterent appearances weie often piesent in a. single section 
It is appaient ho^^eYel. that no peifectly consistent change m any one 
diiection existed Mucous cells m the glands Yeie piesent befoie and 
aftei tieatment, squamous epithelium piedommated befoie tieatment 
in some instances and after tieatment m otheis, the general appearance 
of fibiosis or inci eased density of the tunica piopiia occuiied sometimes 
attei tieatment (figs 3 and 4) and sometimes befoie tieatment 
(figs 7 and 8) 


Table 2 — Couvpa} tsou of Bwpsy Sptciinais 



Before Treatment 

After Treatment 

Surface epithelium 

Stratified, total extent, all cases 

CG7d 

G07c 

Transitional 


237o 

Colmnnar 

lo:^ 

1070 


1007o 

1007o 

Predominanth squamous 

n cases 

1 cases 

(nith Leratini/ation) 

3 cases 

2 cases 

Predommantlj columnar 

0 cases 

2 cases 

Oilia noted 

3 cases 

2 cases 

Intraepithelial glands 

S cases 

4 cases 

Glands (suhepithelial) 

Present in 

13 cases 

12 cases 

Ratio of glandular volume 

1 2 

1 

Predominantly mucous 

4 cases 

S cases 

Connective tissue 

Cellular infiltration 

Spins 

1 case 

3 cases 

2 plus 

0 cases 

0 cases 

1 plus 

S cases 

C cases 

Pibrosis 

S plus 

1 case 


3 plus 

3 cases 


1 plus 

10 cases 

13 cases 

0 (pohp like) 


1 case 

Vascular svstem 

Prominent 

12 cases 

13 cases 

Xot prominent 

2 cases 

1 case 

Perivascular edema present 

C cases 

5 cases 


A second method w as employed m the study of the biopsy specimens 
This consisted of mixing up all of them and analyzing them without 
knowledge of the patient or of whether the specimen nas taken before 
01 after treatment Table 2 is a summary of the lesults of this objective 
type of analj’-sis Examination of the table shows no staithng diflreiences 
in the specimens before and after treatment The amount of columnar 
epithelium present, both m total extent on the combined surfaces and m 
predominance m individual cases, was slightly greater after treatment 
Hov evei the amount of glandular tissue was about the same before and 
after treatment and the proportion of mucous to serous cells was not 
changed The intraepithelial glands n ere not significantly more numer- 
ous after tieatment Thus, the general impression obtained by the pro- 
tocol method was not obtained by the statistical method 



Fig 3 (case 9) — Specimen removed before treatment The epithelium is partly 
squamous and partly “transitional” A large excretorj duct is shown on the left, 
but the cilia do not appear 



Fig 4 (case 9) — Specimen removed after treatment This field shows stratified 
and keratinized epithelium, glands and rather intense cellular infiltration 
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Fig 5 (case 11) — Specimen remo\ed before treatment, showing ciliated pseudo- 
stratified columnar epithelium The cilia are not clearly seen at tins magnification 
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Fig 7 (case 13) — Specimen rcnio\ed before treatment The covering epi- 
thelium IS of the stratified squamous type, the subepithehal glands, mainly serous 
Dense fibrous tissue is piesent in the tunica propria 



Fig 8 (case 13) — Specimen removed after treatment Intraepithelial glands of 
the surface epithelium can be seen to the left The subepithehal glandular system 
shows many mucous cells 
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It IS to be noted, however, that fibrosis was recorded more fiequently 
befoie than aftei treatment Although this fact does not aiiest the atten- 
tion m the data catalogued by the protocol method, it is possible that the 
tunica propria is looser, i e , does contain more fluid, after treatment 
than before An attempt to evaluate the prominence of the vessels and 
of the peiivascular edema shorved no significant diffeiences before and 
after treatment Evaluation of these features as rvell as of fibrosis is 
exceedingly difficult Moreover, the states of vasculaiity. looseness and 
fluid content of specimens are subject to many factors, such as the condi- 
tion of the nasal mucosa rvhen the specimen w as taken and the squeezing 
of the tissue in obtaining it Statements regai ding congestion and edema 
of excised tissues must be made ivith caution, unless the findings are 
obvious at a glance 

COMMENT 

It seems clear that no striking changes m the histologic pictuie m 
these 14 cases rvere effected by the treatment No widespread mucifica- 
tion, cornification or other alteration of the surface epithelium occurred 
The subepithelial system rvas unaltered, and it is questionable that the 
tissues became more congested or edematous The protocol method of 
analysis merely suggested increased function of the mucous glands, and 
the statistical method merely suggested decreased densit}’’ of the tunica 
propria after treatment It is possible that study of a far larger series 
of patients might give significance to some of these suggestions The 
present observations indicate the absence of obvious morphologic 
changes 

SUMMARY 

Twenty-one of 22 patients tieated rvith estrogenic substances for 
atrophic rhinitis were clinically improved, both subjectively and objec- 
tively, and desired to continue the treatment In 14 cases biopsy 
specimens were obtained from the diseased middle turbinate before and 
during (or after) treatment 

Study of the biopsy specimens taken before and during (or after) 
treatment failed to reveal obvious changes or definite changes in a single 
direction Suggestive alterations included (1) minimal increase in the 
mucous character of the glands and (2) increased looseness (edema?) of 
the connective tissue The amounts of squamous and ciliated epithelium 
and the vascularity, as ivell as other features, ivere not altered 



NASOGRAPH MIRROR OF GLMJZEL AS A 
MEASURE OF NASAL PATENCY 

CHARLES C LIEB, MD 

AM5 

AIICIIAEL G MULINOS, MD 

MAV 'iOItK 

Despite numeious studies of the d 3 'namics of nasal patency, there 
IS no satisfactor}^ method for the quantitative determination of the 
diameter of the nasal passages The ingenious method of Stemstein 
and Schui (1936) measures manometncally the resistance offeied to 
a stream of air during its passage through the nose It has the advantage 
of giving a quantitative value of resistance as a measuie of the patency 
of each nostril separately The method, however, lacks simplicity and 
depends for its success on the cooperation of the patient At first thought, 
It w’’ould seem an advantage to measure each nasal passage individually 
It will be shown that such measurements taken without reservation do 
not express the physiologic status of one nosti il m respect to the other 
As one passage is contracted, the other will carry more than its share 
of air, but not in direct proportion to the obstruction The amount of 
air that may be inspired through one nostril w'hen the other is closed 
IS but a slight indication of the amount that wull be expired through 
it when the other nostril is fully open Other conditions being constant, 
a partially obstructed nostril will allow' the passage of more oi less air 
according to the patency of its mate 

The Glatzel (1904) mirror as modified by Cocks (1915) w'as 
designed primarily to indicate the obstruction of the nasal passages by 
means of the moisture deposited on a cold metal mirror The size, shape 
and position of the deposit on the mirror give a rough index of the 
patency of the two nasal passages tested simultaneously The method 
has the advantages of simplicity and of independence of the cooperation 
of the patient The moisture deposits are delineated on the metal plate 
by means of a crayon and then transferred to a ruled paper for a 
permanent record 

Our contribution is to modify the Glatzel mirror method so that the 
results are of quantitative value The essential difference betw'een the 
two is that in the original application of the method no cognizance was 

From the Department of Pharmacology, College of Physicians and Surgeons, 
Columbia University 
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taken of tlie time required for evaporation of the deposited moisture 
Detailed study has sho^^n this detemiination to be at least as valuable 
as tlie original one as a measure of nasal patency The t^^ o together 
yield information of sufficient importance to warrant serious consider- 
tion In figure 5, 7 and 7 a show- how- the eiaporation time indicates 
nasal patencv not made obvious by the size of the moisture deposit 
alone Tins phenomenon is show-n also by 10 and 13 in figure 4 In 10 
the left nostril deposits a spot 14 1 sq cm in area w-hile the e\ aporation 
time is 78 per cent of the total In 13 the right nostril has been dilated 
bv means of benzedrine and presumably the left nostril is of tlie same 
patency as in 10 yet the area on the left side has diminished to 2 7 
sq cm and the evaporation time to 20 per cent of the total 

DESCRIPTIO:^C OF APPARATUS 

Xo attempt will be made to difrerenbate between the original instrument of 
Glatzel and this one, because the details that ha\e been added are of minor 
importance and full credit for the clever imention and its application should go 
to Glatzel The main difference lies in the use made of the mirror and m the 
interpretation of the results The refinements that we descnbe herein were made 
necessarj' because the investigation was of the nature of research Thei are not 
necessari- for climcal work, in which fractional changes are insignificant In the 
planning of the apparatus it was necessaiw to take into account the following 
factors (1) the temperature of the mirror, (2) the number of breaths and the 
total lolume of air expired on the mirror as well as the time taken to expire it, 
(3) the temperature and humidity of the air in the room (4) the recording of 
the spots of moisture directly the\ are deposited (5) the measunng of the time 
of disappearance of the deposit from each nostril, and (6) the nasomirror distance 

The apparatus,! shown in figure 1, consists of a mirror of polished stainless 
steel (-1/), which has been cut out on one of its long edges to fit the con\e\itj- of 
the upper lip At the circumference of the labial cut is fitted a bov -shaped strip 
of metal 1 cm high (A), which is notched to recene the nasal septum and to 
assist tlie operator in center mg the apparatus The nasal strip (X) is remoiable 
for sterilizing Its mam object is the maintenance from reading to reading of a 
constant nasomirror distance of 1 cm The surface of the mirror is transected by 
two lines at right angles From the intersection of these two lines, distances of 

1 cm are marked off to sene as lines of reference In order that the mirror’s 
temperature shall change as little as possible during the procedure a chamber (Q) 
of copper IS soldered under the imrror 1 cm deep and about 1 cm smaller than 
the mirror Through smtable apertures (T and T') the chamber is filled with 
water, while through another is put a small thermometer (£) The large lolume 
of water (130 cc ) mamtams the temperature of the mirror constant to w-ithin 

02 C for the maximum penod of fi\e minutes consumed by the test When not 
m use the mirror is kept in a bath with a constant temperature of 25 C, accurate 
to 05 C Ample time is gi\en the mirror to regain the proper temperature, and 
readings may be made frequently by using alternated two mirrors such as that 
described 


1 Made bi Joseph Becker Xew York 
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The mirror is attached to a holder, primarily to insure for each patient quick 
and consistent application of the mirror to the lip in the same plane to the nasal 
orifices and also to insure minimal handling of the mirror by the warm hands 
of the operator The holder (H) carries the mirror in a slot and can be fixed 
by means of a winged screw (C) Passing through a hole near the top of the 
holder rod is the support (P) of the brow piece (jD) Bj’ sliding B nearer to or 
farther away from the holder rod while simultaneously moving the mirror (il/) 
up or down the apparatus is fitted to the patient, and tlie relation is maintained 
throughout each experiment B> recording the positions of B and C it is possible 
to reproduce the relatne position of the mirror in subsequent tests The mirror 



Fig 1 — The nasograph mirror and holder, described m the text 

IS removed from the slot by loosening the winged screw {S) Figure 1 shows 
how the apparatus looks w'hen ready for use 

The recording apparatus consists of a wooden frame into which fits the mirror 
with its moisture-marked surface exactly in the focal plane of the camera lens (fig 
2) For purposes of economy and ease of handling of the records, a 16 mm 
cinematic camera is used, adjusted for a single exposure Strong illumination 
insures satisfactory photographic contrast As soon as the exposure is made, the 
strong light is extinguished, so that the heat will not warm the plate By means of 
a signal marker, the moment of the exposure is recorded on the sooted paper of a 
kymograph As each of the moisture spots disappears, a mark is made on the 
moving paper Figure 3 show's a typical nasograph record 
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PROCEDURE 

The subject sits quietlv in a comfoi table chair for at least fifteen minutes, so 
that breathing niav reach a restful level ileanulule, the surface of the mirror 
IS cleaned nith alcohol followed by ether, to eliminate all traces of grease The 
mirror frame is then adjusted to the patient, and the mirrors, after having been 
marked \Mth the name of the subject, the date, the number of the experiment and 
the serial number of the obseri ation, are put into the constant temperature bath 
A red crajon or skin-marking pencil, senes admirably ^^'hen all is in readiness, 
the mirror is removed from the bath, drieci and lightlj polished with a napkin , 
the nasal strip is remoi ed from its bath of 95 per cent alcohol, dried and put in 
place The patient is urged to paj no attention whateier to the proceedings The 
Icj-mograph is started, and at the end of the next expiration the mirror is quickh 



Fig 2 — ^Arrangement for photograpinng the moisture deposits A nasograph 
mirror and holder , B, cinematic camera , C, source of light , D signal marker key , 
E, kymograph, F, second nasograph mirror 

adjusted to the nose At the end of fire expirations, the mirror frame is 
immediately dropped into the photographing slot, an exposure made and the fact 
recorded on the kymograph paper The time elapsed between the starting of the 
drum and the first mark is a rough indication of the time for fi^e breaths The 
next signal marks the disappearance of one of the moisture deposits and is indicated 
with the letter “R” for right or “L” for left, as the case may be The total time 
of disappearance of botli spots is obtained by adding the times indicated bj “R” 
and “L,” while tlie percentage of each is its time dnided by this sum 

The mirror just used is remoied from the holder, the nasal tip is wiped and 
returned to the alcohol, the serial number is changed on the face of the mirror, 
and the latter is returned to the water bath Another record mar be taken h\ 
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Subject, M G M 

Date, 10/8/36 

Room Temperature, 75 F 

RIGHT LEFT Relative Humidity, 69 


10 35 Subject seated 
10 38 Record made 

Left 28% of total evaporation 
time 

41% of total area 


10 40 Blowing of nose 
10 43 Record made 

Left 36% of total evaporation 
time 

36% of total area 


10 57 Inlnlation of NHa fumes 
tbrougli left nostril for 
154 minutes 
10 59 Record made 

Left 48% of total evaporation 
time 

47% of total area 


11 35 Record made 

Left 31% of total evaporation 
time 

43% of total area 



Fig 3 — Photographs of moisture deposits (nasograms), about one-third the 
original size The dark shadows indicate the deposited moisture The numbers 
in them indicate the area in squaie centimeteis Only a few of the records are 
shown, for lack of space (Details are given in the text) 
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the use of the second mirror with but little loss of tune between observations The 
procedure never exceeds five minutes, even on humid daj's With the average 
male subject, at a temperature of 22 to 24 C and a relative humidity of 40 to 60, 
the average time for a **run*’ is less than three minutes, so that records may be 
made every three minutes if necessary During any one peiiod of experimentation, 
the temperature and humidity of the room, of which notations are frequently made, 
change insignificantly, so that successive records are comparable The greatest 
single source of error is differences in the depth of breath, or the total amount of 
air expired m the five breaths, which changes the total time of evaporation of 
the deposits but leaves the relation of the right to the left nostril unaltered 

In figure 3, 4 shows a greater deposit of water than 2 because between 2 (not 
shown) and 4 the subject inhaled some dilute ammonia vapor through one nostril 
The irritant vapor had forced him to breathe cautiously, resulting m momentary 
hyperpnea The total air expirated in the five breaths of 4 was greater than in 
those of 2 

RESULTS 

All results are reported by means of the following figures (1) the 
number of seconds necessary for the complete disappearance of each of 
the moisture spots from the mirror, (2) the sum of the disappearance 
time for the left (L) and that for the right (R) , (3) the percentile 
value in terms of the left nostril, and (4) the area of the moisture 
spots determined from the photographs and measured by means of a 
planimeter The shape and position of the spots are mentioned only 
when they are remaikable or when the experimental procedure has 
changed them 

In figure 3 is shown the t}pe of graph obtainable from a normal 
subject under the conditions described Successive determinations over 
periods of from one-half to two hours show that the percentile differ- 
ence between the two nostrils remains approximately constant The 
total evaporation time, however, diminishes with the passage of time, 
and lepiesents a quieting of the breathing during the period of lest 
In figure 3 is shown the effect of moderate exercise on this diminished 
volume The expeiiment illustrated by 1 was made as soon as the 
subject entered the room, while 11 was taken one hour later It is 
notable that the percentile values lemain constant despite the changes 
in an bieathing volume, as indicated by the total evaporation time of 
55 -{- 139 seconds and 32 -1- 75 seconds respectively These results 
have been confirmed by 65 experiments on 40 subjects, most of them 
medical students No experiments on patients are analyzed m the 
piesent report Theie is appended to each experiment a short history 
of nasal sjnnptoms as well as the subjective repoit as to which nostril 
felt the more patent when the opposite nostril was occluded with the 
finger \\'hen the percentile difference m evaporation time was less 
than 10, the subject often had difficulty in deciding which nostril was 
the more patulous However, when the difference exceeded 10 per 
cent, the figuies based on the evaporation test and the subjective deci- 
sion agieed m 100 per cent of the experiments 
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Othei conditions being equal, the shape and size of the moisture 
deposit indicate the shape and size of the nasal passage near the external 
meatus and beai little relation to the amount of an which is being 
expelled Figuie 3 shows t\\o lecords in which the moisture deposits 
appear approximately of equal lelatne area in the two nostrils In 1 
the left IS 41 pel cent of the total aiea, and in 4 it is 47 per cent, )'et 
the evaporation time indicates much greater obstruction in the left nostril 
m 1 (28 per cent) than in 4 (48 per cent) This difterence m the values 
of the two measurements is of diagnostic impoit In this case, the 
obstruction to the outflow of air through the relatnel)' obstructed nostiil 
must be fai back, near the phar 3 mx, a fact which \\as easily corroborated 
by diiect examination of the nasal tissues After the air has passed 
the obstruction, it has ample space in \\hich to expand to the relatively 
normal size of the distal nasal passage The size and shape of the left 
spot in 4 IS therefoie approximately normal (the area being within 
10 per cent of that in 2) The relative amount of air that has passed 
the left nostiil has increased from 36 to 48 pei cent of the total, how- 
ever, owing to the inhalation of smelling salts through it 

Determinations liaAe been performed to show the effect on the nasal 
passage of three factors (1) the position of the subject, (2) spraying 
with medicated nasal oils and (3) inhalation of a sympathomimetic 
drug 111 the form of a benzedrine inhaler 

1 Effect of Position — When the subject changes fiom the sitting 
to the supine position, with the nose pointing straight upvaid, there is 
no change in the relative amounts of the moisture deposited on the mirror 
from the two nostiils The total amount of moistuie is changed, how- 
ever, because with the supine position breathing is more shalloiv and the 
total amount of air expired in five breaths is less than when the subject 
is sitting On the other hand, when the subject lies on one side, with 
the face turned so that the plane of the nasal septum is parallel to the 
floor, partial to complete obstruction of the dependent side is usually 
produced That this obstruction is not mechanical, due to polyps, mucus 
or redundant mucous membranes, is shown by the slowness of its 
development and bj^ its diminution or abolishment by spraying AVitli 
sympathomimetic drugs Of 36 tests, obstruction was obtained in 30, 
or 83 per cent Complete obstruction occurred 11 times If, now, 
the relative position of the nostrils is reserved, the preAUOUsly dependent 
side begins to open and the newly dependent side to close The findings 
hold also for subjects who at the beginning of the experiment have 
partial obstruction on one side When they lie down with the paitially 
obstructed side down, the obstruction is increased If the obstructed 
side IS uppermost, it opens gradually, and the dependent side closes 
(% 4) 
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Subject, M G M 

Date, V)l22fZ6 

Room Temperature, 80 F 

RIGHT LEFT Relative Humidity, 63 



3 58 Subject flat on back 

4 18 Record made 

Left 64% of total evaporation 
time 

64% of total area 


4_19 Subject on left side 
4 41 Record made 

Left 14% of total evaporation 
time 

12% of total area 


4 42 Subject on right side 
4 57 Record made 

Left 78% of total evaporation 
time 

77% of total area 


5 01 Inhalation of benzedrine 
through capsule, 2 times 
into rxght nostril 
5 08 Record made 

Left 20% of total evaporation 
time 

14% of total area 


Fig 4 — Photographs of moisture deposits as in figure 3, showing the effects of 
change in position, as indicated by the appended table (Details are given in the 
text ) 
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2 Effect of Mcdtcaied Nasal Ods — While the subject is in the 
sitting position, one nostril is sprayed with liquid petrolatum, plain or 
medicated with menthol, or with a “plain” medicated oil bought in the 
open market During the spraying, which consists of five compressions 
of the atomizei bulb, the subject bicathes tlnough the mouth, while the 
opposite nostril is occluded either with a plug of cotton or with the 
fingei to protect it from the medicament At no time w^ere we able to 
show objectively any change in the caliber of the sprayed nostril The 
size or shape of the moisture deposit did not change, noi did the per- 
centile time of evaporation as compared wnth that of the opposite and 

RIGHT LEFT Same Experiment as in Figure 3 


11 09 Record made 

Left 39% of total evapora- 
tion time 
46% of total area 


Record made 69 sec later, show- 
ing the relative areas of the 
deposits 2 sec before the left 
disappeared, that on the right 
side disappeared 37 sec later 


Fig 5 — Same experiment as m figure 3, showing that the area of the deposited 
moisture is not so indicative of the amount of moisture deposited as is the 
evaporation time 


RIGHT LEFT 



untreated nostril When the oil was medicated with menthol (1 per 
cent) or when a commeicial spray w^as used, the subject invariably 
reported that the sprayed side now felt more open In the absence of 
corroborative objective evidence to this eftect, the subjective report is 
explainable on the basis of the cooling sensation impaited by the medica- 
ment, interpreted by the patient as an increase in the amount of air 
passing through the medicated nostril 

3 Effect of the Benzedime Inhaler — In order to test out the ability 
of the mirror method to measure changes in relative patency of the 
nostrils, the subjects inhaled through the less patent side two inspira- 
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tions thiough the capsule of a benzedrine inhaler ^ with precautions 
(as enumerated) to avoid medicating the opposite side The results 
were diamatic, especially when maiked obstruction had been piesent 
They are shown m figuie 4 When the two nostiils aie of about equal 
patency, the benzedrinized side is made moie patulous When the more 
open side is benzedi iiiized, it becomes fuither opened When one 
nostiil of a reclining subject has been obstiucted by being made the 
moie dependent (fig 4), that nostril opens in response to the benzedi me 
and often becomes more patent than the uppermost When a pieviously 
benzedrinized nostiil is made posturally dependent, it fails to respond 
by obstruction to the change m posture Further studies are m progress 
to test other sympathomimetic drugs Since these have to be sprayed 
into the nostril in solution, it is necessary to check carefully the effective- 
ness of the solvent, as well as the effect of the active principle 


SUMMARY 


An impioved Glatzel mirror is described With this instrument it 
IS possible to measure quantitatively the amount of an passing through 
the nostrils during quiet breathing by observing the size, shape and 
position of the moisture deposit from expired an on a cold metal 
mirror and also noting the time of evaporation of such deposits 

By means of this instrument, called the nasogiaph, we have been 
able to show the following facts 

(а) Under basal conditions the percentile values for moisture 
deposits from the two nostrils remain constant unless disturbed by 
changes in position, drafts, medication oi other factors 

(б) Change from the sitting to the supine position shortens the 
total time of evaporation of the deposits but leaves unaffected the 
percentile differences 

(c) A change in the reclining position, so that one nostril is more 
dependent than the other, caused the dependent nostril to become more 
constricted in 83 per cent of 36 subjects 

(d) Puie liquid petrolatum or '"plain” medicated nasal oil does not 
influence the nasogiaph values recorded with the subject at rest, nor 
is it capable of opening the nose when some obstruction is piesent 

(e) Applied by inhalation, benzedrine opens still further a patent 
nostril, opens a nostril partially closed because of inflammation or 
postuie (as stated under c) and prevents closure by posture 


2 Benzedrine is a volatile sympathomimetic 
gratuitously by Smith, Kline and French Laboratories 


amine and was furnished 



MOTION PICTURES OF IHE HUMAN LARYNX 


WILLIAM A LELL, MD 
With thi: AssiST\Ncr or Wiliiam J Sollivan 

PIIII ADFLPIIIA 

Photogiaph)' of the human lar3'nx has for a long time absorbed 
the interest of phjsicians m general and of otolar}mgologists m par- 
ticular This inteiest is justified b)" the accuracy and faithfulness A\ith 
which an image of an object can be reproduced, the human error in 
evaluating one’s observations by drawings or descriptions thus being 
eliminated 

Unfortunatel), because of the anatomic location of the larjmx, 
photography of this stuicture has encountered many difficulties The 
outstanding problem in the past, for both still and motion picture 
photography, has been to find a means of proper illumination A great 
deal of this difficulty has been overcome today by the remarkable 
impiovement and refinement in the construction of cameras wnth 
“faster” lenses and the perfection of new', highly sensitized types of 
film These remarkable advances m the field of photography have been 
a source of renew'ed interest among laryngologists in this sphere of 
endeavor, so that today it is nothing unusual to obtain both still and 
motion pictures of the human larynx, W'lth faithful reproduction of 
the nonnal color 

It IS remarkable that in spite of the lack of recent refinements eaily 
investigators w'ere able to obtain fairlj' accurate photographs of the 
human larynx 

Lennox Brow'ne ^ as far back as 1883 presented the fiist successful 
photographs of the human larynx before the British Medical 
Association 

The following )'ear French " showed a large series of photographs 
of normal and abnormal larynges at the International Medical Con- 
gress at Copenhagen The remaikable featuie of this attempt at pho- 
tography w'as the simplicity of the apparatus He used a small, single 

Read at the Second Post-Graduate and Alumni Medical Conference of the 
University of Rochester, Rochester, N Y, April 9, 1938 

1 Broivne, L On Photography of the Larjnx and Soft Palate, Brit M J 
2 811, 1883 

2 French, T R On a Perfected Method of Photographing the Larynx 
New' York M J 40 653, 1884, 65 105, 1897 
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lens camel a, with a mii roi attached, and the source of illumination was 
sunlight concentrated and leflected into the throat by a truncated cone 
Later, he abandoned this foim of illumination and substituted artificial 
light fiom an arc lamp 

The woik of French was followed by quiescence of interest in 
laiyngeal photography until 1919, when Garel ® reported his technic 
for securing stereoscopic pictures of the larynx 

In 1925 Clerf,"* using the Gaiel method and appaiatus, showed a 
laige senes of interesting photographs 

As far as can be ascertained from a leview of the literatuie, Heatly ® 
was the first to obtain motion pictures of the larynx His method 
consisted of attaching the camera to the laryngoscope and photograph- 
ing the larynx by direct laiyngoscopic vision 

More recently. Pressman and Hmman,® who also used this method, 
reported good results 

Lejeune, using a suspension apparatus, obtained beautiful pictures 
in color of a large variety of laryngeal lesions 

Dintenfass in 1934 showed motion pictures taken by muror 
laryngoscopy m several cases 

In 1935 Tucker,® who also used mirror laryngoscopy, presented his 
results before the British Medical Association 

Having seen this method m use, we felt that if properly standardized 
into an accurate routine procedure it could be of great value m develop- 
ing renewed interest m laryngeal photography, particularly so because 
of Its distinct advantages over the methods previously used 

Briefly, these advantages may be outlined as follows 

1 One achieves complete control and a wide range of illumination 
because of the source of light used 

2 The patient need not be subjected to direct laryngoscopic exam- 
ination or the use of a suspension apparatus 

3 No anesthetic is needed except a 4 per cent solution of cocaine 
hydrochloride sprayed into the pharynx 

3 Garel, J Nouvel appareil perfectionne pour la photographic stereoscopique 
du larynx sur le vivant, Rev de laryng 40*249, 1919 

4 Clerf, L H Photography of the Larynx, Ann Otol , Rhm & Laryng 
34 101, 1925 

5 Heatly, C A Motion Picture Studies of the Larynx, Ann Otol , Rhin 
& Laryng 40 434, 1931 

6 Pressman, J J , and Hinman, A Simple Technic for Taking Motion 
Pictures of the Larynx in Action, Arch Otolaryng 26 526 (Nov) 1937 

7 Dintenfass, H Personal communication to the authors 

8 Tucker, G Inflammatory Tumors of the True Vocal Cords Direct 
Laryngoscopic Observations, J Laryng & Otol 51 563, 1936 
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4 The patient is completely cooperative, with the lar}ngeal struc- 
tures relaxed, which would he piactically impossible under direct 
lar} ngoscopic examination, and one can thus obtain a lelativel)- more 
normal picture of the motility of the coids and surioundmg structures 
of the larynx Also by use of the mirror a wider field of observation 
is made possible, so that one can visuali/e not only the unrestrained 
lno^ements of the coids but the epiglottis, the aryepiglottic folds and 
the sui rounding structures of the phar 3 'nx 

5 The adaptability of this method makes it possible to set up the 
apparatus and take the necessar}' pictures in a few minutes 



Fig 1 — View of the larynx by mirror larj ngoscopj 


6 The image in the mirror can be accurately brought into focus 
and visualized at all times during the procedure by the person operating 
the camera 

There are two distinct disadvantages of the method at present 

1 It cannot be used for persons in whom it is difficult to visualize 
the larynx because of an overhanging epiglottis 

2 It is impracticable foi small children oi per'=ons foi whom a small 
mirror has to be used, as it is difficult to visualize and focus an image 
from a small mirror in the camera, although we have gotten good 
pictures of several children that were only 7 years of age 
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For the past two years we have tried various schemes in older to 
V ork out a simplified method, and after many disappointments m our 
early trials ve feel that the procedure at present is sufficiently piac- 
tical foi motion pictures of the larynx in natural color to be taken 
by any one with average skill m photogiaphy 

The basic factoi involved m the method is simply a knowledge of 
the optical principle underlying mirror laryngoscopy, that the angle of 
reflection must be equal to the angle of incidence This law is illus- 
trated by the simple diagram m figure 1 

The laryngeal mirror must be placed in the patient’s pharynx above 
and behind the larynx and at such an angle that light received on its 
surface is reflected downward into the larynx The rays forming the 
laryngeal image will return along the same path and be reflected into 



Fig 2 — Contrast m the appearance of the larynx m mirror and direct larjm- 
goscopy 


the eye of the observer or into the lens of the camera when the latter 
is adjusted along this line 

Heie one must bear in mind that the laryngeal image is a reflected 
one and that it is therefore reversed anteroposteriorl}'- because the 
laryngeal miiTor is above and behind the opening of the larynx Also, 
Since the obseiver is facing the patient, one must keep in mind that the 
obseivei’s right side corresponds to the patient’s left side (fig 2) 

This is in direct contrast to the view obtained in direct laryngoscopic 
examination, in vhich the observer’s right side corresponds to the 
patient s right side 

apparatus 

A One kodak special 16 mm camera is equipped with a 2 inch (5 cm ) anastigmat 
lens, f/1 9 Kodachrome type A film is used for color and SS panchromatrc 
for plain photography The source of illumination is (1) a flood light bulb with 
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a bull’s eye reflector or (2) a 16 mm projector with a 500 to 750 watt lamp 
Special mch (3 cm ), or 6 to 7, standard larjngeal mirrors and a head mirror 
reflector are used 

PROCnOLKL 

The patient sits erect m a nose and throat chair witli an adjustable stool The 
camera is set rigidly on a tripod directlj in front of the patient, and its height is 
adjusted so that the lens is in direct line with, and 10 to 12 inches (25 to 30 cm ) 
from, the mouth of the patient This distance \aries slightlj with different 
patients, depending on the size of the head and mouth Illumination is provided 
by a projector or other source of light placed to the right of the patient so that 
the beam is directed on the head mirror of the operator and reflected and con- 



Fig 3 — Setup of apparatus used in this procedure 


centrated on the laryngeal mirror, which when held m the proper position and 
at the correct angle will reveal the image of the larynx 

The field of vision is then brought into focus in the lens of the camera by 
adjusting the angle of the camera so that it will be in the direct line of the 
reflected rays (fig 3) 

The diaphragm opening of the lens depends on three factors (1) the con- 
centration of light, (2) the type of film used and (3) the distance of the lens from 
the object 

For example, we have found that with an illumination of 750 watts from a 
projector and with the patient 12 inches (30 cm ) from the camera a diaphragm 
opening of f/8 0 is most satisfactory when one is using Kodachrome A film 

However, it is recommended that a photometer be used to determine the amount 
of light that IS being reflected into the pharynx in each individual case and the 
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Figure 4 Figure 5 

Fig 4 — Normal larjmx with complete adduction of the vocal cords 
Fig 5- — Normal larynx, with partial adduction of the vocal cords 



Figure 6 Figure 7 

Fig 6 — Normal larynx, showing the posterior commissure of the vocal cords 
Fig 7 — Bilateral nodules of the anterior third of the vocal cord 



Figure 8 


Figure 9 


Fig 8— Paralysis of the left vocal cord 
Fig 9— Benign stenosis of the larynx 
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Fig 10 — Benign stenosis of the hryn\ 



fr ' 




^ - III • t 


/ 

1. ^ 





^wBip ^ 






L — 3 


Figure 11 Figure 12 

Fig 11 — Infiltrating carcinoma of the laryii'^ 

Fig 12 — Infiltrating carcinoma of the larjmx 



Fig 13 — Early carcinoma of the left vocal cord \ lewed posteriorly 
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lens setting be made accordingly By this method, we have photographed the 
larynges of over 100 patients, with conditions ranging from a normal to an extreme 
pathologic state 

The photographs here presented are enlargements of single frames of 16 mm 
film reproduced in black and white instead of the colors of the original Kodachrome 
film 

In all our photography the speed of the camera has been 16 frames per second 

CONCr USION 

A Simplified method of lar}ngeal photogiapliy is heie presented 
The larynx is photogiaphed miiror laryngoscopy and the old ciim- 
beisome method thus eliminated 

By this method it is unnecessar}'^ to subject the patient to an opera- 
tive procedure, such as direct laryngoscopic examination and the sus- 
pension method requiie 

The piocedure may be earned out in the office without undue 
prepaiation and vithout waste of time 

Laryngeal photography should be encouraged, as it offers an invalu- 
able means of obtaining permanent records of obseivations, not onl} 
useful for future leference but also extremely important for teaching 

Laryngeal photography offers tiemendous opportunity for more 
accurate study of normal and abnormal states of the human laiynx 



CONGENITAL TRACHEOESOPHAGEAL FISTULA 
WITHOUT ATRESIA OF THE ESOPHAGUS 

REPORT or A CASr WITH PLASTIC CLOSURL AND CURE 

CHARLES J IMPERATORI, MD 

^E\V YORK 

Congenital tiacheoesophageal fistulas are not common This is for- 
tunate, for a child so afflicted rarely lues longer than a month after 
birth, usually succumbing within a few days The condition is invari- 
ably accompanied by esophageal atiesia, -either above oi below the 
stricture 

The fistula that was found and eventually closed m the patient con- 
sidered m this report was about inch (13 cm ) long and located 
m the party wall of the trachea and esophagus It was opposite the 
ends of the third, fourth and fifth tracheal rings It was slithke in 
appearance and a trifle to the left of the sagittal plane 

At the beginning of the act of swallowing it was closed, but as the 
larynx receded there was dilatation of the opening, which could be 
seen from the tracheal side There was a partial diaphragm of muscle 
and mucous membiane on the esophageal side, so that when the fistula 
dilated the posterior wall of the esophagus could not be seen The 
opening on the tracheal side was lower than on the esophageal side 
Figure 1, a schematic drawing of the tracheoesophageal fistula, shows 
this There were spastic reactions of the pylorus and the cardia For a 
time, most of the treatment was directed toward dilation of the cardia, 
by administration of antispasmodics, sedation and mechanical dilation 
Also an abdominal operation for the relief of the pylorospasm was done, 
but with no apparent benefit (fig 2) 

EMBRYOLOGIC AND ETIOLOGIC CONSIDERATIONS ^ AND INCIDENCE 

The esophagus and trachea are developed as an outgiowth from 
the entodermal alimentary canal The first step in the development of 
the pulmonary system is a pouching of the ventral wall of the esophagus 
throughout its entire length The ventral wall or groove deepens until 
its edges finally meet arid fuse In this manner, the groove becomes a 
tube which is separate from the esophagus, beginning at the gastric end 

Read at the Sixty-First Annual Meeting of the American Laryngological 
Association, Rye, N Y, May 25, 1939 

1 Keibel, F , and Mall, F P Manual of Human Embryology, Philadelphia, 

J B Lippincott Company, 1912, vol 2, p 313 
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and extending toward the pharynx This separation is not complete, 
however, until a bifurcation takes place which gives rise to the pulmonary 
portion below The tube above does not as yet separate At first, the 
invagination consists of entoderm, but later it fuses with the mesoderm 
The trachea is the elongated stalk of the pulmonary system At an early 
period two dorsoventral ridges appear at the junction of the trachea 
with the esophagus 

Keibel and Mall,^ Reitter,^ Holderman,^ Kreuter ^ and Krauss ^ 
expressed agreement that the cause of the fistula is an interference of 
mesoderm with entoderm at its site 



Fig 1 — Schematic drawing showing the tracheoesophageal fistula 


2 Reitter, G S A Case of Congenital Atresia of the Upper End of the 
Esophagus, Radiology 21 587 (Dec ) 1933 

3 Holderman, A H Congenital Atresia of the Esophagus, with Eso- 
phageal Diverticulum and Tracheo-Esophageal Fistula, Arch Surg 14 917 
(April) 1927 

4 Kreuter, E Die angeborenen Verschliessungen und Verengerungen des 
Darmkanals im Lichte der Entwicklungsgeschichte, Deutsche Ztschr f Chir 
79 1, 1905 

A T? ^ Nothnagel, H Specielle Pathologic und Therapie, Vienna 

A Holder, 1902, ^oI 16, p 96 ’ 
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The fusion of the tiacheoesophageal septum differentiates the esopha- 
gus and the tiachea into two separate structures Failure of this devel- 
opment lesults 111 the anomaly Howevei, most fistulas of the esophagus 
are just above the bifui cation of the trachea, for that is the last place to 
fuse m the development and diffeientiation of the trachea and esophagus 
Almost all the case i epoi ts ® mentioned the presence of othei defects, 
such as atresia of the esophagus, absence of the esophagus, pouches of 
the esophagus above oi below the bifui cation of the trachea, double 
esophagus, imperfoiate anus, double uteri, deformities of the phalanges, 
an anomalous right subclavian aoita arising fiom the descending aoita, 
abnormalities of the hand or heart and cxtia iibs 



Fig 2 — Roentgenogram showing a ureteral catheter passed from the larynx 
through the fistula into the esophagus 

Rosenthal ” concluded that the development of the anomaly seems 
to rest on the early fundamental change in the entodeimal cells that give 
rise to the esophagus and not on primary concomitant abnoimalities 
This change may be genetic 

MacKenzie ® stated that “the same male occasionally pioduces a 
similar defoimity in the offspring of diffeient females There is no 
instance on recoid in which the same female has, by diffeient males, 
given birth to infants with a similar deformity ” 

6 O’Hare, H A Imperforate Anus and Tracheo-Esophageal Fistula, 
Pennsylvania M J 40 914 (Aug ) 1937 

7 Rosenthal, A H Congenital Atresia of the Esophagus with Tracheo- 
Esophageal Fistula, Arch Path 12 756 (Nov ) 1931 

8 MacKenzie, M A Manual of Diseases of the Throat and Nose, New 
York, William Wood & Company, 1884, vol 2, pp 223 and 230 
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In giving a detailed leport legaiding a child with a two pouch type 
of defoimity of the esophagus, he related the case of a fathei whose 
childien by two diffeient wives had similar defoimities, both children 
died within nineteen days 

All the case repoits of Holdeiman, Mathien and Goldsmith, ° Reitter, 
Rosenthal, Plass,^° Kasselbohm and Schieiber,^^ McNamaia and Lytle 
and many others have desciibed lesions of the esophagus with fistulas 
into the trachea in the neighborhood of the bifurcation of the tiachea 
and with an accompanying malfoimatioii of the esophagus 

A case repoit found in the hteiatuie and dated 1696 was cited by 
McClellan and Elterich 

Up to 1917 Plass, who reviewed the subject thoioughly, found 204 
cases Reynolds and Moriison placed the numbei at 214 m 1921 In 
1922 Steffen and Willard each lepoited a case, making 216 McClellan 
and Eltei ich added a case, and then Holdei man ^ i epoi ted anothei case, 
so that by 1927 a total of 218 cases had been repoited O’Haie in 1933 
leported a case and bi ought the number up to 281 Rosenthal in 
1937 lepoited 3 cases The laiity is probably due to faulty diagnosis, 
as shown by Bienneman, cited by Holdeiman 

Piobably 300 such cases have now been lepoited in the hteiatuie^® 
However, theie have been few, if any, lepoits of cases in which the 
fistula was high and atresia or deformity of the esophagus was not 
present This type of tracheoesophageal fistula must, indeed, be a raiity, 
as TenacoU*^ stated in his comprehensive tieatise on diseases of the 
esophagus 

REPORT OF CASE 

The following history was submitted by Dr Raj'^mond L Sippel, the patient’s 
father 


9 Mathien, A , and Goldsmith, H E Congenital Atresia of the Esophagus 
with Tracheo-Esophageal Fistula, Am J Surg 22 233 (Nov ) 1933 

10 Plass, E D Congenital Atresia of the Esophagus with Tracheo- 
Esophageal Fistula Associated with Fused Kidney A Case Report and a 
Survey of the Literature on Congenital Anomalies of the Esophagus, Johns Hop- 
kins Hosp Rep 18 259, 1919 

11 Kasselbohm, F A , and Schreiber, M J Tracheo-Esophageal Fistula 
and Complete Esophageal Stenosis of the Newborn, Am J Obst 32 509 (Sept ) 
1936 

12 McNamara, F P , and Lytle, C C Finley Hospital Clinico-Pathologic 
Conference, J Iowa M Soc 26 526 (Sept ) 1913 

13 McClellan, R H , and Elterich, T O Congenital Atresia of the Esoph- 
agus Report of Two Cases, Aich Pediat 51 171 (March) 1934 

14 Reynolds, R P , and Morrison, ^¥ W Congenital Malformations of 
the Esophagus, Am J Dis Child 21 339 (April) 1921 

15 Ross, F E, in discussion on O’Hare ^ Imperatori, C J , and Burman, 
H J Diseases of the Nose and Throat, Philadelphia, J B Lippincott Company! 
1935, p 557 Ross stated that he had had 6 such cases up to January 1936 

16 Tcrracol, J , Baumel, J, and others Les maladies de I’cesophage Pans 

Masson fL Cie, 1938, p 127 ^ ^ ’ 
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“Past Htstoty — Robert R Sippel, born prematurely on Sept 23, 1931, weighed 
5j4 pounds (2,494 6 Gm ) at birth In September 1937 he weighed 34 pounds 
(15 4 Kg ) At the time of writing (April 1939) he weighs 44 pounds (20 Kg ) 
“The child was difficult to feed since birth, he could tolerate only thick feed- 
ings Administration of atropine sulfate was started during the first few weeks 
of life He had bronchopneumonia at the age of 6 months (probably because of 
aspiration), at the age of 2 years and at the age of 5 years His sleep was 
always disturbed because of a cough 

“Lapat otomv m 1936 — A single adhesion, about tlie width of a match stick, 
which stretched tightly across the pylorus and caused retention of food, was 
divided A scries of gastrointestinal roentgenograms showed four hour retention 
In comparison with the results of a senes made the y'car before tiiere was a 
decided delay' in the emptying time 

“Dilation of Esophaejus — Dilation of the esophagus (cardia) was done four 
times by Dr Louis H Clerf, Jefferson Hospital Annev, Philadelphia, in 1936 
“The difficulty in retaining food became greatly aggravated at this time, the 
patient would swallow a certain amount of food or liquid, and after a few 
minutes the entire amount, together with an evtremely large amount of thick, 
tenacious mucus, would be regurgitated, this was not accompanied by nausea 
The child would immediately return to the table and attempt to eat again, after 
which the same process would be repeated 

“There were intervals sometimes as long as ten to fourteen days when a great 
deal of food w'as retained It was because of this regurgitation that he was 
taken to Dr Clerf in Philadelphia 

"The dilations by Dr Clerf seemed to improve him, but they were exhausting 
At that time he was 4)4 years of age and weighed betw'ecn 25 and 30 pounds 
(113 and 13 6 Kg ), so that in spite of Dr Clcrf’s advice they were discontinued 
after the fourth dilation 

“Tonsillectomy — Tins was done in 1937 

“Dilation of Esophagus and Subsequent Com sc — Dilation of the esophagus was 
performed twice by Dr Girard F Oberrender, of New York, m October 1937 
At that time the symptoms, which had not been too strongly marked, became 
greatly exaggerated, and for three days the patient retained practically no food 
or liquids He was then admitted to the New York Hospital under the care of 
Dr Oscar M Schloss After a series of gastrointestinal roentgenograms and 
further study, he was referred to Dr Oberrender at Lenox Hill Hospital At that 
hospital, the esophagoscope was used twice with the patient under anesthesia 
induced by avertin with amylene hydrate, which had to be reenforced by general 
anesthesia It was then decided to adopt the procedure of having him swallow 
a long string on which to thread a bougie, the string to guide the bougie through 
the esophagus 

“A short time after beginning the sw'allowing of the string he did not do 
well, although he continued to swallow the string until 12)4 yards (1143 meters) 
had been swallowed No food or liquids were retained, and the cough became 
very annoying In the meantime, the nurses' notes stated, 2 yards (1 83 meters) 
of string was recovered from the rectum This excess string was cut off with a 
scissors The patient was taken home and became progressively w'orse, coughing 
almost continuously and retaining no food and practically no fluids 

“This continued for three days, when he was seen by' Dr Daniel S Cunning 
of New York, who made a tentative diagnosis of abscess of the lung He was 
admitted to the Manhattan Eye, Ear and Throat Hospital on November 4, and 
further examination disclosed a piece of string in the larynx 
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“On November 5 an attempt to remove this string resulted in sudden asphyxia, 
and an emergency tracheotomy was performed by Dr Cunning The patient 
was immediately taken to the bronchoscopic room and 9^ yards (8 69 meters) 
of string was removed from the right bronchus by Dr David Jones The remainder, 
44 inches (112 cm), was removed five days later by Dr Jones The entire 
amount of string removed measured 10 yards and 26 inches (9 8 meters) 

“The patient was discharged from the hospital on December 27 During all 
this time he was unable to swallow any food or liquids and was fed by means of 
a Levine tube In spite of his acute illness, he was gaming weight because of 
a diet of high caloric content and good nursing care 



Fig 3 — A, tracheoesophageal fistula exposed and tracheal walls retracted, 
letraction inverts the posterior tracheal wall and the fistula into the lumen of 
the trachea B, elliptic incision encircling the fistula, the shaded area shows 
vnderniming of the tracheal mucosa, the edges of the fistula were freshened 
with denudation of adjacent mucous membrane C, party wall, including the 
submucosal tissues sutured together, burjung the fistula, tracheal mucosa as yet 
not sutured D, tracheal mucosa being approximated 

^ “The patient was admitted to the Chevalier Jackson Bronchoscopic Clinic at 
lemplc University Hospital on Feb 5, 1938 He was acutely ill, with a tempera- 
ture of 104 F , coughing almost continuously and expectorating more than a pint 
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of sputum a daj The phjsical signs were those of bronchopneumonia or of an 
acute tuberculous process The acute condition gradually subsided, and the 
temperature finally reached 99 F Although the diagnosis of tuberculosis had 
been made, Dr Cunning insisted on the patient being examined with the bron- 
choscope, and on February 16 this was done by Dr C L Jackson, and a large 
tracheoesophageal fistula was found This observation was later substantiated 
by roentgen findings, the fistula was localized at about the level of the fifth 
tracheal ring The patient was discharged from Temple University Hospital on 
February 24 



Fig 4 — A, remains of the fistula exposed, purse string suture inserted m the 
esophageal wall after denudation of the edges of the fistula B, sutuie drawn 
together and purse string sutuie placed in the tracheal mucosa C, suture drawn 
together, showing some deformit}' of the posterior tracheal wall 

“He had been at home about two weeks when another attack of acute bron- 
chopneumonia (aspiratory) caused his parents to seek immediate aid He was 
readmitted to the Manhattan Eye, Ear and Throat Hospital on March 10, under 
the care of Dr Charles J Imperatori 

“After the acute condition had subsided, Dr Imperatori was successful in 
passing a ureteral catheter through the tracheal fistula and into the stomach A 
roentgenogram was then taken with the catheter in place, so that the presence of 
the fistula was proved and more accurate localization obtained 
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“The patient was operated on by Dr Imperatori on March 18, 1938, for closure 
of the fistula He was still unable to swallow food or fluid after this operation, 
and on Mav 11 a second operation was performed While at the first operation 
the fistula had been found to be about inch (13 cm ) in length, the second 
time it was of such size as to admit only a small probe The remaining fistula 
was closed with a purse string suture of chromic gut and a second purse string 
suture invaginating the first layer of sutures 

“The tracheotomy tube was not inserted at the second operation 
“Since then the child has been able to eat and swallow liquids and solid food 
The only difficulty experienced is that the process of eating is slow, he may still 
have some cardiospasm, but the tracheoesophageal fistula has been entirely closed ” 

Comment — The diagnosis was oiiginally cardiospasm and pyloio- 
spasm, and there was definitely confiimed diagnosis of many attacks of 
bronchopneumonia undoubtedly aspiration pneumonias 

Roentgenogi ams of the chest, because of repeated attacks of food 
aspiration, weie confusing This, coupled with high temperature and 
emaciation, suggested a diagnosis of tubeiculosis 

Tracheoscopic examination revealed the fistula into the esophagus 
The accident of the swallowing of the stung and its removal was a 
near tragedy The severe coughing following the swallowing of the 
stung should have suggested the possibility of its being in the tiachea 
When told of this, I ventured that the string had been looped in the 
larynx, although in a general discussion it was suggested that a fistula 
might be piesent The fistula was slithke, and it is possible that theie 
was sufficient sphinctenc action of the uppei fibeis of the cricophaiyn- 
geus muscle or sti etching of the tissues during the act of swallowing to 
keep the fistula closed most of the time (fig 4 C) It appears that 
after the “string swallowing,” wath regurgitation of the string through 
the fistula into the respiratoiy tract, theie was sufficient distuibance of 
the fistula to destroy its sphinctenc action Theie rvas, undoubtedly, at 
times severe cardiospasm 

The first operation to close the fistula, w^hich was done on March 18, 
1938, and is showm in figure 3, was pei formed with the idea of not 
causing any change m the tiachea or the esophageal lumen It rvas 
almost a success 

The second operation (fig 4) was done on May 11, 1938, and the 
remaining fistula was so small that a puise string suture could be used 
wnthout dangei of lessening the tracheal lumen It is possible that had 
chromic catgut been used at the first operation it rvould have been suc- 
cessful Silk w^as used Thiee of the five silk sutures rveie recovered 
at the second opeiation The symptoms of caidiospasm have disappeared 
It i^s now^ one yeai after operation, and the boy has gained 10 pounds 
(4 5 Kg ) and grown 2 inches (5 cm ) 



NEUROLOGIC COMPLICATIONS OF INFECTIONS OF 
TEMPORAL BONE AND PARANASAL SINUSES 

SUMMARY or TWENTY DEARS’ 0919 TO 1938) EXPERIENCE 

JOSEPH C YASKIN, MD 

PHILADELPHIA 

(Concluded from page 182) 

NONSUPPURAriVE ENCEPHALITIS 

OppenheinU® in 1900 and Voss in 1902 dcsciibed cases of non- 
purulent encephalitis associated with aural infections They stated the 
belief that the condition represents a stage in the de\elopment of a 
true abscess but that the encephalitis has failed to progress to sup- 
puiation Bonies'*^ in 1921 expiessed the belief that otogenic 
encephalitis is a pathologically different process from that foim of 
encephalitis which leads to the formation of abscess Adson ■*- in 1924 
described cases in which symptoms and signs of an abscess of the 
brain were piesent but on exploiation only an accumulation of fluid in 
the subarachnoid space and congestion of cerebial convolution appeared 
He attributed the clinical picture to locahred encephalitis and termed 
It “pseudobrain abscess” Yerger"*^ in 1925 and Symonds^* in 1927 
described cases in which evidences of increased intracranial pressure 
and focal disease of the brain associated with disease of the temporal 
bone and sinus were presented but no meningitis or abscess appeared 
on exploration and recovery resulted from the piocedures Similar 
cases have been reported by Cairns,^® Key-Aberg,‘® Voss and others 

39 Oppenheim, H Zur Encephalitis acuta non purulenta, Berl klin Wchnschr 
37 201, 1900 

40 Voss, F Drei Falle von Encephalitis im Anschluss an Otitis media, 
Ztschr f Ohrenh 41 223, 1902 

41 Bornes, G V T Otogenous Encephalitis, Hospitalstid 64 545, 1921 , 
Ztschr f d ges Neurol u Psychiat 70 93, 1921 

42 Adson, A W Pseudobrain Abscess, S Clin North America 4 503, 1924 

43 Yerger, C G Acute Toxic Meningo-Encephalitis of Otorhinogenic Origin, 
Arch Otolaryng 1 198 (Feb ) 1925 

44 Symonds, C P Some Points in the Diagnosis and Localization of Brain 
Abscess, J Laryng & Otol 42 440, 1927 

45 Cairns, H Abscess of the Brain, J Laryng & Otol 45 385, 1930 

46 Key-Aberg, H Contribution a I’etude de I’encephalite otogene, Acta 
oto-laryng 10 75, 1926 

47 Voss, O Otitis media und Encephalitis, Ztschr f Hals-, Nasen- u Ohrenh 
21 596, 1928 
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The review of the literature indicates that nonsuppurative 
encephalitis of variable seventy originating from disease of the tempoial 
bone 01 sinus gives use to symptoms of focal disease of the brain, with 
or without evidences of increased inti acranial piessure and with slight 
fevei and pleocytosis m most cases When localized, nonsuppuiative 
encephalitis may simulate abscess of the brain, fiom which it can be 
diff ei entiated only by obseivation and m some cases only by intracranial 
exploration Failuie to find suspected abscess on intracianial exploration 
need not mean that the abscess was missed oi that furthei exploration 
IS indicated, if the patient shows continuous impiovement Early and 
thorough lemoval of foci and establishment of drainage are important 
in all cases These measures may in some cases lead to lecoveiy and 
pi event unnecessary intiacianial explorations, as is shown by the cases 
in this senes 

In this senes theie weie 5 cases of nonsuppuiative encephalitis, 2 
of otitic (cases 11 and 12) and 3 of smal origin (cases 13, 14 and 15), 
and because of then special interest all cases are absti acted 

OTITIC HYDROCEPHALUS AND ARACHNOIDITIS 

Ciicumsciibed seious meningitis, otitic arachnoiditis and pseudobrain 
abscess oi tunioi are names given by vaiious writers to a number of 
unusual neuiologic complications of otitis and disease of the paranasal 
sinus traceable to distuibance of the arachnoid and manifested by 
inci eased intracianial pressure, with or without changes m the spinal 
fluid 01 signs of focal involvement of the biain, in which the patient 
usually recovers promptly with the relief of the increased intracranial 
pressure Shapiio^® divided these conditions on pathologic grounds 
into four groups 

1 A fibrous and adhesive variety This is common in the anterior but uncom- 
mon in the posterior fossa 

2 A cystic form In this some part of the subarachnoid space, usually one of 
the cisterns, undergoes mild inflammation, resulting in obstruction of the normal 
circulation of the cerebrospinal fluid, with formation of a pseudocyst in the 
affected area Grossly the arachnoid membrane is thickened and opaque, histo- 
logically there is infiltration of round cells in the arachnoid mesh and in some 
cases sclerotic changes in the underlying cortex [Davis and Haven ^3] 

3 Internal hydrocephalus This may be due to (a) inflammatory closure of 
one or more of the foramens in the ventricles, the aqueduct of Sylvius or the 
roof of the fourth ventricle, or (6) hypersecretion with so-called mechanical 
obstruction of the foramens 


48 Shapiro, S L Otogenic Aspects of Arachnoiditis, Arch Otolarvno- 28 
546 (Oct) 1938 

49 Davis, L, and Haven, H A A Clmicopathologic Study of the Intra 
cranial Arachnoid Membrane, J Ncrv & Ment Dis 73 129 and 286, 1931 
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4 Generalized intracranial hj pertension There is a free flow through the 
subarachnoid space, but the condition is due to (a) hypersecretion or (b) obstruc- 
tion to the normal absorptive channels by inflammation of the arachnoid villi 

Shapiro further suggested 

From a clinical aspect cases of arachnoiditis fall into three groups 
A Cases in which the histor} and sjmptoms suggest a tumor of the brain 
B Cases in which abscess of the brain appears probable 
C Cases in which there is a relativelj sudden rise of intracranial pressure 
with severe simptoms but with no focal signs 

All three groups may possess an interest for the otologist, both from an 
etiologic and from a diagnostic point of view 

In this senes there were se\eral cases which fall into this unusual 
category Case 16 is an illustiativc one of adhesive aiachnoiditis wuth 
symptoms simulating a tumor of the brain, while m cases 11 , 12 and 13 
the possibility of abscess of the biain was suggested 

The third type, otitic h3diocephalus, piobably descives most con- 
sidciation, although it is uncommon and probabl}' not a distinct clinical 
entity It is acute or subacute hydiocephalus occurring in association 
with disease of the temporal bone The hteratuie on the evolution of 
the concept of otitic hydrocephalus w'as fullv and ciitically review'ed 
by Williams °° Symonds,®’- wdio suggested the name otitic hydrocephalus, 
stated “The condition appeals almost confined to children and 
adolescents It may occui as a complication of an acute or chronic 
otitis media, with or without meningitis ” The pathologic picture 

of the condition is not known excejit that theie is “either an excessive 
secietion fiom the choroid plexus or a defective absorption thiough the 
arachnoid villi ” Some authors hold that theie may be an inflammator}' 
condition of the meninges (Williams®*’) 

According to S^nnonds, “in the fully-developed state intei- 

mittent headache and papilloedema are the most constant [symptoms] 

A sixth nerve paral3'sis on the side of the discharging ear has been 
recorded in a numbei of cases ” The headache ma3'' be seveie and 11133^ 
be accompanied b3" nausea 01 vomiting The papilledema 11133^ be high 
and may be follow^ed b3^ optic atioph3' Diow^siness is occasionall3'' 
present, but as a rule the child is clear mentally The onset ‘ ma3'’ be 
insidious, or [s3miptoms] ma3'’ develop after a preliminary phase 

of fever and cervical rigidity ” 

The cerebrospinal fluid in the fully-developed state is under increased pressure, 
but clear and contains no excess of cells or protein In those cases in ivhich there 
IS a preliminary phase of meningitis, the fluid examined at this stage shows 

so Williams, H L Otitic Hydrocephalus, Arch Otolanng 25 632 (June) 
1937 

51 Symonds, C P Otitic Hydrocephalus, Brain 54 55, 1931 
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pleoc3'tosis and an increase in protein The course of the illness maj’’ be 

protracted to weeks or months but leads towards complete recoverj' 

In some cases, ho3\ever, impairment of vision results from optic 
atrophy 

In the treatment of otitic hydrocephalus the first requisite is surgical 
attention to the local disease of the temporal bone, removing foci of 
infection and establishing good drainage The next procedure of 
importance is lumbar puncture, which may be repeated if lecurrent 
headache or persistent papilledema exists “If repeated lumbar puncture 
fails to relieve the S}mptoms, ventricular puncture should be under- 
taken ” If doubt exists regarding the presence of an abscess, an 
intracranial exploration is indicated 

The differentiation from a cerebral abscess is obviously difficult and 
often cannot be made without exploiation S 3 monds stressed that in 
these cases the constant headache, the signs of focal involvement of 
the brain and the increase m cells and protein in the spinal fluid, 
frequently found with abscess of the brain, do not occur 

In tins series there were 2 cases of otitic hydrocephalus (cases 17 
and 18), which are absti acted 

THROMBOSIS OR PHLEBITIS OP THE IXTRACRAXIAL VENOUS CHANNELS 

Thrombosis or phlebitis of the lateral sinus, the cavernous sinus, the 
superior longitudinal sinus, the petrosal sinuses or the cerebral or 
cerebellar veins may be caused by infections of the temporal bone and 
paranasal sinuses and m turn give rise, by venous obstruction, retrograde 
extension of infection or ^enous stasis, to subdural or subarachnoid 
hemorrhage, subdural, cerebral or cerebellar abscess, encephalitis or 
meningitis 

, Thombosis of the Lateial Swus — Nielsen and Courville,^- m a 
study of 15,000 autopsies, found 43 cases of thiombosis of the lateral 
sinus, in 4 of which the condition was bilateral In the 43 cases, 15 
patients had septic meningitis, 7 had abscess of the brain, 2 had 
subdural, and 2 extradural, abscesses, and 4 had subdural hemorrhage 
Coates, Ersner and Persk}^ reported mvoh ement of the lateral sinus 
in 14 of 969 cases in which mastoidectomy was performed m eleren 
}ears (14 per cent) These figures agree wnth those of many other 
laige series leported The mortality varies from 14 to 35 per cent wuth 
different surgeons The infection ma\ take place (o) b}' an extrarenous 
route or (&) b) intiarenous extension Thiombosis of the lateral sinus 

52 Nielsen, J 3 ^ 1 , and Cour\ ille, C B Intracranial Complications of Otog- 
enous Thrombosis of Lateral Sinus, A.nn Otol , Rhm & Larjng 46 13 , 1937 

53 Coates, G Ersner yf S and Perskj, A H Lateral Sinus Throm- 
bosis with a Review of the Literature Ann Otol Rhm & Lar\ng 43 419 , I934 
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may be {a) simultaneous with the otitic infection and mastoiditis, (Zi) 
postoperative or (c) latent in chronic infections 

The symptoms of thrombosis of the lateral sinus include the following 
types (1) systemic — elevation in temperatuie, usually of the steeple- 
chase varlet3^ chills or chilly sensations, parallel acceleration of the 
pulse, sweats, leukocytosis, gradually developing anemia, a positive 
blood culture in over 50 per cent of cases and metastatic abscesses, (2) 
local — ^tenderness over the jugular vein, slight defensive rigidity of 
the neck and adenitis, (3) cerebral — headache, evidences of increased 
intiacianial pressure, involvement of the nerves in the posterior fossa, 
bacterial meningitis, cerebral or cerebellar abscess and Horner’s 
syndrome 

The headache may be due to sepsis, to the local process or to 
increased intracianial pressure, which is ascribed to the occluding 
thrombus causing venous damming m the petroscd and ca\ ernous sinuses 
(Eagleton The opposite lateral sinus must carry the major outflow 
from the skull, in the presence of anomalies in size (Ersner and 
Myers the opposite sinus may be small and unable to dram the 
venous system, and marked intracranial piessure may result 

An increase in spinal fluid pressure occurs, often accompanied by 
an increase in cells 

Choking of the disks may occur White '''® found papilledema in 
33 of 62 cases and Atkins in 17 of 40 cases, and Blau found 17 
cases of optic neuritis and 13 cases of choking m 162 cases The optic 
swelling disappears with lumbar punctuie, dehydration and administra- 
tion of hypertonic solutions 

The present series comprises 19 cases, in 9 of which evidences of 
thrombosis of the lateral sinus were present at the time of the first 
operation (on the right in 6 and on the left m 3) and m 10 of which 
they developed subsequent to mastoidectomy (on the right in 4 and 
on the left in 6) 

In the 19 cases, 7 patients died, and in all but 1 the condition was 
accompanied by intracranial complications In the 7 fatal cases, 3 

54 Eagleton, W P Circulatory Disturbances Following Ligation of Internal 
Jugular Vein, Arch Otol & Laryng 35 91, 1906 

55 Ersner, M S , and Myers, D An Aid to the Diagnosis of Intracranial 
Complications Resulting from Venous Circulatory Disturbances of the Temporal 
Bone, Laryngoscope 43 800, 1933 

56 White, J W Study of Lateral Sinus Thrombosis, Laryngoscope 36 96, 
1926 

57 Atkins, R T A Report of Forty Cases of Lateral Sinus Thrombosis, 
Laryngoscope 36 96, 1926 

58 Blau, cited by Braun, A Sinus Thrombophlebitis, New York, Paul B 
Hoeber, 1928 
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patients had abscess of the biain (1 temporosphenoid and 2 cerebellar), 
2 of the abscesses being associated with bacterial meningitis , 1 had 
meningitis and subduial abscess, 1, meningitis, 1, thrombosis of the 
superioi longitudinal sinus, and 1, septicemia 

In the 19 cases 11 patients had neuiologic complications 

Of the 19 cases studies of the eyes were made in 11, m which 4 
patients had bilateial papilledema, 2 had unilateral papilledema (1 
ipsilateral and the othei contialateral), 2 had venous congestion of the 
fundi and 3 presented normal fundi 

In the 19 cases, 3 patients had abscess of the brain, 1 subdural 
abscess and 4 bacterial meningitis 

In the 19 cases, 4 patients presented evidences of meningeal irritation 
accompanied by some evidences of increased inti acranial pressure, and 
all recoveied Of the 4 patients, 3 had choking of the optic disks, and 
none had pleocytosis of the spinal fluid 

Thomhosis of the Cavernous Sinus — Courville and Rosenvold ® 
tabulated a number of series of cases reported, by ten authors and 
including their own, and found that the most common causes of 
thiombosis of the cavernous sinus aie, in the ordei mentioned, (a) 
infections about the face, the eyes, the orbits, the lips and the side of 
the nose, (b) infections of the ear and mastoid , (c) sinal and intranasal 
infections, (d) oial and dental infections, (<?) infections of the throat, 
and (/) infections of the nares 

When associated with disease of the temporal bone, thrombosis of 
the cavernous sinus is usually secondary to thrombosis of the lateral 
or the petrosal sinus, to associated disease of the paranasal sinuses, to 
orbital infection or to umecognized disease in the opposite temporal 
bone, as in case 19 of this series 

Thrombosis of the cavernous sinus may follow infection of any of 
the sinuses, but sphenoiditis is responsible for it m more than half of 
the cases (Turner and Reynolds This frequency is ascribed to the 
direct connections between the veins draining the sphenoid sinus and 
those draining the cavernous sinus, or the carotid venous plexus When 
the thiombosis is secondaiy to ethmoiditis or frontal sinusitis, it is 
usually preceded by orbital cellulitis and thrombosis of the ophthalmic 
and ethmoid veins When it follows submucous resection or septal 
abscess, the infection travels by way of the ethmoid or sphenopalatine 
veins, which dram into the pteiygoid plexus and thence into the 
cavernous sinus It may follow inflammation of the maxillary sinus, 
the infection traveling by way of the orbit or the pterygoid plexus 
It IS occasionally associated with pachymeningitis interna and much 
more commonly with septic leptomeningitis 
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In this senes theie weie 11 cases In 4 it followed dental extraction, 
in 3, infections about the face, in 2, smal infection (in 1 of these it 
followed removal of a pol}p), and in 2, chronic otitis and mastoiditis 
In 1 of the last-mentioned cases it was associated vith labyrinthitis and 
an extracei ebellar abscess In 3 cases the patient had frank meningitis 
and in 1 only meningeal irritation Only 3 patients in the 11 cases 
had bilateral involvement The lest succumbed befoie the piocess had 
a chance to extend to the conti alateral side 

The clinical pictuic in these cases is unifoimly terrif}ing Evidence 
of an OAeiw helming systemic infection and pioptosis of first one eye 
and then the othei, accompanied by immobility of the e}eball are 
followed b} evidences of meningitis Edema of the eyelids and chemosis 
of the bulbar conjunctiva depend on the oiigiii of the infection 

Till ovibosis of the Snpctioi Lougilxuhiwl Switi — A laie condition, 
thiombosis of the superior longitudinal sinus is secondary to frontal 
sinusitis 01 to disease of the tempoial bone, especial])^ thrombosis of 
the lateral sinus Accoi ding to Courville and Roscnvold,® Killian 
stated that theie Aveie foui possible pathways which might be traversed 
from the frontal to the superior longitudinal sinus 

(1) through bone by direct or indirect cstension, (2) tlirough the diploic 
veins, some of which ultimately drain into the superior longitudinal sinus, bj 
infection with osteomj ehtis , (3) through vascular connections between the fronta’ 
and the superior longitudinal sinus, and (4) through communication between the 
veins of the galea (infected bj osteomvelitis) and the superior longitudinal sinus, 
by waj of the parietal emissary vein 

It IS said to occur most commoni} in children suffering from mal- 
nutrition, anemia and dehydration 

Thiombosis of the superior longitudinal sinus is associated with 
thrombosis of the supeiior cerebral veins, extradural and subdural 
abscess, inti acerebral abscess and septic leptomeningitis 

The clinical manifestations of thiombosis of the superior longitudinal 
sinus are vague The clinical picture is often masked by the symptoms 
of the piimary diseases and by thiombosis of the lateral sinus The 
syndrome which was considered characteiistic of the occlusion of the 
superior longitudinal sinus, i e , alternating jacksonian convulsions, 
ending m hemiplegia, was shown by Nielsen and Coui ville to occur 
as frequentl}’’ in thiombosis of the lateral sinus Fatal termination 
is the rule 

In this series there were 4 cases, 3 of children In 1 case the 
thrombosis was associated with thrombosis of the lateral sinus, in anothei 
with bronchopneumonia and in 2 with disease of the frontal sinus and 
extradural abscess In all there were convulsions and hemiplegia 

59 Kjllian, G Die Thrombophlebitis des oberen Langsbiutleiters nach Ent- 
zundung der Stirnhohlenschleimhaut, Ztschr f Ohrenh 37 343, 1900 
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CRANIAL NERVES 

It seemed useless to study the diseases of the olfactory iieive among 
neuiologic conditions associated with disoiders of the temporal bone 
and paianasal sinuses Retiobulbar neuritis, lasting painful conditions 
associated with smal disease and lepeated opeiations and Meniere’s 
syndiome vill be piesented m a later contiibution The simultaneous 
iiiAohement of the ninth, tenth and eleventh cranial nerves in the 
region of the jugular foiamen or isolated involvement of the last four 
neives vas not encountered m this senes The discussion will theiefore 
be limited to the optic nerve, the neives supplying the extiaoculai 
muscles, the trifacial and the facial nerve 

Optic Nei-ve — Retiobulbar and optic neuritis caused by smal 
disease will be piesented m a later publication Papilledema ranging 
from slight congestion to seveial diopteis of choking was found in 
this series in association with abscess of the temporal lobe in 8 cases, 
with abscess of the frontal lobe m 9 cases, with cerebellar abscess m 4 
cases, with subduial abscess in 3 cases, with extraduial abscess m 1 
case, with ai achnoiditis m 1 case, with otitic hydrocephalus m 2 cases, 
with nonsuppurative encephalitis m 3 cases and with thiombophlebitis 
of the lateral sinus m 8 cases 

The visual acuity m these cases diffeied with the degree of 
papilledema Contralateial hemianopic defects weie observed m 11 
cases of abscess of the temporal lobe In all other cases of papilledema 
the visual fields either were iioimal or showed a general conti action 

Neives to the Evtraocnlai Muscles — In all cases of thrombosis of 
the cavernous sinus there was complete implication of all the cranio- 
ocular neives on one or both sides This series has no instances of 
isolated implication of the trochlear nerve 

Oculomotoi Nerve — Paralysis of the oculomotor neive due to smal 
disease has been dealt with m another publication (Yaskm °°), m which 
the interesting anatomic and pathologic factors responsible for the 
occuiience of this condition were discussed and 2 cases reported In 
the piesent series raiymg degiees of oculomotor paralysis were found, 
in association rvith extradural abscess m 2 cases and with localized 
nonsuppui ative encephalitis m 1 case 

Abducens Neive — Involvement of the abducens nerve is rare in the 
couise of disease of the paranasal sinuses, but it does occur alone or in 
combination with involvement of the oculomotoi neive (Yaskm In 
this series it occuired in 1 case of nonsuppurative encephalitis, in 4 

60 Yaskm, J C Parahsis of the Extraocular Muscles Clinicoanatomic 
Considerations , Report of Cases of Paralysis of the Oculomotor and Abducens 
Nerves Due to Unusual Causes, Arch Ophth 21 1010 (June) 1939 
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cases of abscess of the frontal lobe and in 1 case of subdural abscess 
(case 15) Para!} sis of the abducens nerve is common m the course 
of disease of the temporal bone It may occur (o) as evidence of 
increased intracranial pressure, (Z>) as a part of the Gradenigo syn- 
drome, (c) as a symptom of apical petrositis (Yaskm and Kornblum®^) 
or (d) m diffuse bacterial meningitis 

(a) As evidence of increased intracianial pressure paralysis of the 
sixth nerve is a late symptom and usually occurs in severe conditions 
In this series it occurred m association with extradural abscess in 1 
case (case 8), with abscess of the temporal lobe m 4 cases and with 
abscess of the frontal lobe in 4 cases 

(b) The Gradenigo syndrome consists of aural discharge with homo- 
lateral pain m the face and paralysis of the abducens nerve It is due 
to localized meningitis in the legion of the petrous apex associated 
with edema and pressure in Dorello’s canal and was at one time regarded 
as a benign process, terminating m spontaneous recovery In recent 
years, howevei, the recognition of the entity apical petrositis, which 
closely resembles the Gradenigo syndiome, renders the prognosis in 
cases of Gradenigo syndrome more guarded In this series there were 
5 cases of Gradenigo syndrome, in all of which it followed simple 
mastoidectomy, and all the patients reco\ered without subsequent 
operations 

(c) Apical petrositis was discussed m a previous publication (Yaskin 
and Kornblum Since that publication there has been only 1 
additional, fatal, case, making a total of 8 cases, with paralysis of the 
abducens nerve due to apical petrositis m 3 cases 

(d) No reliable figures can be given regarding the frequenc}' of 
occurrence of paralysis of the sixth nerve in the cases of bacterial 
meningitis in this series 

Titgeminal Neive — The facial pain associated with chronic sinal 
disease, with Sluder’s neuralgia and pain in the vidian nerve, and the 
psychalgias will be a subject of a later publication Pam of one or more 
branches of the fifth nerve was found in the 5 cases of Gradenigo’s 
syndrome, in all 8 cases of petrositis and in association with extradural 
or subdural abscess in most cases and with abscess of the temporal 
lobe in 2 cases 

Facial Neive — The facial nerve is frequently implicated in the course 
of disease in either the petrous or the mastoid portion of the temporal 
bone The paralysis may be complete or incomplete It may occur 
preoperatively, may be produced at operation and obseived during the 

61 Yaskm, J C , and Kornblum, K Neurologic Aspects of Petrositis, Arch 
Neurol & Psychiat 37 307 (Feb ) 1937 
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operation or immediately theieafter or may appeal sometime after the 
opeiation Accoidmg to Keirison/“ preopeiative paialysis of the facial 
nerve 

may result from any of the following conditions (1) Acute suppurative otitis 
media of seveie type, the inflammatoiy process extending through the tympanic 
wall of the Fallopian canal, and the nerve being either directly involved oi subjected 
to pressure by inflammatory products within the canal This is commoner in young 
children than in adults (2) During acute suppurative otitis media as a result of 
direct exposure of the nerve through a defect in the tympanic wall of the facial 
canal (3) In chronic suppurative otitis media, the neciotic process involving the 
facial canal (4) In suppurative labyrinthitis secondary to chronic middle-eai 
suppuration, a necrotic tract through the horizontal semicirculai canal may by 
downwaid extension involve the facial (5) Facial paralysis is an occasional 
accompaniment of otitic meningitis, in which case the nerve lesion is probably 
more often the result of an intermediate infection of the labyrinth than of an 
extension of inflammation from the meninges to the ner\ e-trunk as it traverses the 
internal auditory canal (6) Tuberculous lesions In a veiy large percentage of 
cases of middle-ear tuberculosis, the facial nerve is involved A tubercular element 
in the pathogenesis of facial paralysis is recognized as affecting the prognosis 
unfavorably, from the greater frequency with which the nerve is actually destroyed 
(7) Herpes zoster auriculae (Hunt) is an occasional cause of facial paralysis In 
this affection the morbid changes in the nerve are clearly an extension of the 
inflammatory process primarily affecting the geniculate ganglion 

Generally speaking, facial paralysis resulting directly from middle-ear oi 
mastoid suppuration — the labjrinth having escaped infection — offers, under prompt 
and rational treatment, a perfectly favorable prognosis Usually all that is required 
to effect a cure is careful removal of all diseased bone through a simple mastoi- 
dectomy or radical operation, according to the nature of the tympanic lesion 

Postoperative facial paralysis may occur (a) as the immediate result of 
division or injury of the nerve during a radical operation, or (b) as the deferred 
result of a slight traumatism, the paralysis appearing only after an interval of 
several hours or days has elapsed (c) When the tympanic wall of the facial 
canal is either defective or unusually thin, paralysis may result directly from the 
pressure of a gauze dressing packed too tightly into the wound cavity (d) A thick- 
walled, sclerotic mastoid with a very small, deeply-placed antrum is a type of bone 
in which during a simple mastoidectomy great care may be necessary to avoid 
injury to the nerve 

In this series there were 42 cases, some of which have already been 
reported by Persky Of these the paialysis developed preoperatively 
in 24 and postoperatively in 18 

In the 24 cases m which palsy of the facial neiwe developed prior 
to opeiation, the age incidence was fiom 6 years to 72, with an average 
of 39 There were 10 males and 14 females In 13 cases the palsy was 
on the left side and mil on the right In 14 cases it followed chronic 
infection of the ear, m 11, acute infection The sense of taste was 

62 Perslcy, A H Facia! Palsy of Otitic Origin, Arch Otolarvng 27*395 
(April) 1938 
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lecoided as tested in 12 cases In these, 11 patients showed a loss of 
the sense of taste in the anteiior two thirds of the ipsilateial half of 
the tongue, while in 1 the sense of taste was unimpaned In the 24 
cases 19 patients had operations 7 had simple and 11 radical mastoi- 
dectomy and 1 only myimgotomy Five of the patients operated on 
showed cholesteatoma, and the lest showed acute oi chronic mastoiditis 
One of the patients opeiated on died of meningitis 8 improved, and 
10 showed no improvement In 1 of the patients who did not improve 
labyiinthitis developed Fne patients weic not opeiated on Of these 4 
showed some impiovement and 1 is iccordcd as ummpioved 

In 18 cases peiipheral palsy of the facial nerve developed after an 
opeiation The age incidence vaiied from 5 years to 58, with an average 
of 27 Theie veie 7 males and 11 females In 8 cases the pals} was 
on the left side and in 10 on the right The sense of taste was tested 
in 9 of the 18 cases and \vas found to be lost in tbe ipsilateral anterior 
two thuds of the tongue in all 9 In 1 case, palsy followed immediately 
aftei myiingotomy for acute otitis media, and the patient showed no 
impiovement with subsequent treatment In 4, it follow'ed immediateh 
after simple mastoidectomy foi acute mastoiditis, and 3 of the patients 
showed no lmpro^ement, wdiile 1 is consideiably improved but has been 
leceiving electrical tieatnient foi the last ten tears Thirteen patients 
w^ere opeiated on because of chronic infection, wuth oi without acute 
exaceibation All but 1 of these were subjected to ladical mastoi- 
dectoni} Eleven of the 13 patients showed immediate paialysis, while 
in 2 paralysis developed wuthin fort} -eight houis after operation Tw'O 
of the 13 patients presented cholesteatoma at opeiation, 1 had 
labyrinthitis prioi to operation , in 3 labyi inthitis developed after 
opeiation, in 1 an abscess of the tempoial lobe developed, and in 2 
encephalitis developed Of the 13 patients, 1 died of an abscess of the 
tempoial lobe, and the lest showed no substantial impiovement 

On the basis of this stud}', I believe that w'hen pei ipheral palsy of the 
facial neive occurs in association Avith disease of the tempoial bone an 
exploratory opeiation is indicated, unless it can be shown that the palsy 
IS due solely to causes outside of the tempoial bone The advisability 
of a secondary operation in cases in Avhicli palsy of the facial nerve 
follows an operation must be detei mined by the otoihmologist from 
his previous opeiative findings and the subsequent surgical developments 

Hunt’s Syndrome In this series there w'eie 2 cases of Hunt’s 
syndrome involving the facial nerve and presenting heipes on the soft 
palate, in the external auditory canal and over the auiicle (Hunt 

63 Hunt, J R Geniculate Neuralgia (Neuralgia of the Nevus Facialis) 
Further Contribution to the Sensory System of the Facial Nerve and Its Neuralgic 
Conditions, Arch Neurol & Psychiat 37 253 (Feb ) 1937 



YASKIN—BONE AXD SINUS INFECTIONS 


371 


SUMMARY AXD COXCLUSIOXS 

This presentation contains a revien ot 326 cases in which neurologic 
complications arose from infections of the temporal bone and paranasal 
sinuses Of these the complications nere associated %Mth disease of 
the tempoial bone in 235 and r\ith infection of the paranasal sinuses 
in 91 The 326 cases are classified and discussed from the standpoint 
of patlmays of infection, clinical manifestations, diagnosis and treat- 
ment Nineteen cases of special interest are reported in abstract form 

On the basis of a study of this material and some re\aew of the 
literature, the following conclusions appear pertinent 

1 For a full appreciation of the neurologic complications arising 
from disease of the temporal bone and paranasal sinuses the neurologist, 
if he ^Mshes to be of aid to the otorhinologist, must be comersant with 
the intricate anatomr of these structures and with its rariations and 
anomalies The temporal bone is no more a unitaiy structure than the 
brain is an equipotential organ The neurologist moreover, must be 
familiar ^Mth the \anous path^\a\s of infection leading to the neurologic 
complications 

2 It is impoitant to lemember that there ma) exist multiple etiologic 
factors, such as pol} sinusitis and simultaneous infection of the temporal 
bone and paianasal sinuses The neuiologic complications may arise 
on the side contralateral to the infected paianasal sinus They may first 
become manifest after the infection of the temporal bone and paranasal 
sinuses disappears, and on the other hand, the} ma} be present Mith 
“pnmar}” mastoiditis, i e , -with an intact tympanic membrane oi in the 
absence of any recent aural dischaige 

3 For full orientation the clinician must bear m mind that the neuro- 
logic complications ma} arise from disease ^\lthm the bone, as in periph- 
eral palsy of the facial neire or that the clinical manifestations may be 
due to processes in one or more of the foIlo\\ing locations the dura, 
the extradural and subduial spaces the leptomeninges, the brain sub- 
stance and the Aanous intiacranial ^enous channels On the other hand. 
It IS impoitant to remember that infections m the temporal bone and 
paianasal sinuses ma} coexist with neurologic conditions lesembling 
complications of otorhuiogenic origin but due to causes entire!} unrelated 
to these infections Worth} of mentioning are memngococcic and tuber- 
culoiu meningitis meningeal iintations due to causes other than known 
bactena, spontaneous subarachnoid hemorrhage chronic subdural 
hematoma, tumor of the brain and visceral infections 

4 For accurate diagnosis the neurologist not onlv must make 
repeated complete neurologic examinations but also must always take 
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into account a number of factors To start with, he must ascertain 
whether the process is acute, chronic or chronic with acute exacerbation 
In addition to evaluating the symptoms and signs in their chronologic 
development, he must take into account the previous operative findings, 
the systemic reactions and the bactenologic and other laboratory obser- 
vations Moreover, in formulating a diagnosis it is important to 
remember that, unlike many other neurologic conditions, these com- 
plications often lun a rapid and changeable coiiise 

5 Accurate anatomic diagnosis of neurologic complications arising 
from infection of the temporal bone or paranasal sinuses is difficult in a 
great many cases The diagnosis of some conditions, such as extradural 
and subdural abscess, can be established only by exploration The diag- 
nosis of some neurologic complications, such as cmly meningitis, abscess 
of the brain and petrositis, is difficult because of tbe vagueness of the 
findings In other cases the diagnosis is uncertain because of the diffi- 
culty 111 interpreting the existing symptoms and signs, which may be 
indicative of several different conditions Thus, increased intracranial 
pressure as manifested by papilledema and increased intraspmal pressure 
may be due not only to abscess of the brain or severe meningitis but also 
to the more benign otitic hydrocephalus, arachnoiditis or nonsuppurative 
encephalitis The same difficulty applies to the interpretation of some 
focal signs of disease of the brain Thus, central palsy of the facial 
nerve, hemiparesis and even aphasia are encountered in such diverse 
conditions as abscess of the brain, extradural abscess and nonsuppura- 
tive encephalitis 

6 In making a diagnosis it is important to determine whether the 
complications in the cranial nerr'^es are purely local, like the palsy of 
the abducens nerve of a Gradenigo syndrome, or a manifestation of a 
major intracranial complication, like tbe same palsy m tbe course of 
petrositis, abscess of the brain or beginning bacterial meningitis 

7 In the matter of treatment the neurologist has the responsibility 
of advising the removal of foci and the establishing of drainage, 
counseling lumbar puncture and other diagnostic procedures and sug- 
gesting chemotherapy and intracranial exploration 

8 The management of the neurologic complications of otorhinogenic 
origin requires the close cooperation of the otorhinologist, the ophthal- 
mologist and the neurologist The otorhinologist should consult with 
the ophthalmologist and the neurologist as soon as neurologic complica- 
tions are suspected Early and more accurate diagnosis will insure more 
effective treatment 



YASKIN—BONE AND SINUS INFECTIONS 
APPENDIX 


373 


RETORT OF NINETEEN CASES 

Case 1 (W T ) —Abscess of the tight frontal lobe, first manifesting itself 
aftci tecovety from sinusitis, ventticnlogtam, dtamage and lecovety 

In an 11 year old white boy, whose family history and past medical history 
were noncontributory, frontal headache and fever, with the temperature as high as 
101 F , developed during the third week in June 1938 A diagnosis of acute 
sinusitis was made, and in a few days infraorbital and paranasal swelling and 
erythema developed on the right On July 3, after an elevation of temperature 
to 103 F , the patient had a generalized tome convulsion lasting ten minutes 
Study in another hospital revealed no significant findings, and he was dischaiged 
after one week, in good condition On July 11 headache and vomiting developed, 
necessitating readmission, at which time ophthalmoscopic examination revealed 
bilateral choking of the disks The patient was transferred to the Graduate 
Hospital on July 25 with a subjective complaint that headache, vertigo and vomiting 
occurred when he was in the erect postuie 

Objectively, on admission, the boy was found to be rather alert mentally 
There was persistent bradycardia, the pulse rate ranging between 60 and 70 beats 
pel minute The temperature fluctuated between 98 4 and 100 F The blood 
piessure was 94 systolic and 68 diastolic The eyes presented bilateral catarrhal 
conjunctivitis, both nerve heads were swollen to 6 D with petechial hemorrhages 
visual acuity was 6/6 bilaterally, and the visual fields were normal Barany 
examination suggested a supratentorial mti acranial lesion on the right There 
was no clinical evidence of either acute or chronic sinal disease Roentgen 
examination of the skull on July 26 gave negative results, as did an examination 
of the paranasal sinuses It was not until the films were reexamined at a time 
when a neurologic diagnosis had been established that the roentgenologist noted 
considerable haziness in the outline of the light frontal sinus, associated with 
thickening of the mucous membrane These changes were thought indicative of 
inflammation of the right frontal sinus m which an infection had probably broken 
thiough the roof of the sinus Early osteomyelitis could not be excluded 

The clinical impression of the staff was that of an expanding intracranial lesion, 
most likely a tumor, although one observer adhered to a diagnosis of abscess of the 
brain 

On September 1 a ventriculogram revealed “the presence of a large space-taking 
lesion m the light frontoparietal region, causing displacement of the ventricular 
structures of the left side and incomplete filling of the light anterior horn of 
the lateral ventricle ” On the basis of such findings frontoparietal craniotomy w'as 
pcrfoimed on the right with the patient under anesthesia induced by avertm 
with amylcnc Indratc Because of suggested abscess of the brain, the dura was 
nicked, and the operative site uas explored before wide exposure was attempted 
\ mass WPS felt 3 5 cm below- the surface of the posterior portion of the right 
froiiial lobe Aspiration re\calcd jellow mateiial suggestne of fluid from a 
tumor 111 Rathke’s pouch The dura was opened, the lesion outlined and a 
block of coitcx 2 inches (5 cm) square remo\ed from the top of the tumor 
Rcaspiiation rcicaled 1 cc of thick pus, Avhich on examination was found to 
contain giam-positi\e cocci 

The abscess defied enucleation because of (1) ,ts thin capsule and (2) its firm 
attachment iii the direction of the pituitare fossa The dura oier the lesion was 
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excised, and the edges o\crlying the lesion were sutured in position A section of 
bone was removed and the bone flap wired in position The abscess was packed 
with iodoform gauze and drained through a stab wound in the scalp Three days 
postoperatnely the abscess was opened and drained It was removed in its 
entirety on the eighth postoperative dai Bactcnologic examination revealed 
hemolytic Staphjlococcus aureus m pure culture A pathologic report on the 
capsule stated “The brain tissue bordering on tlie abscess is loose and more or 
less disintegrated The cells are chiefl\ glial cells, lymph and plasma cells, with a 
collar of lymphoid cells about the capillaries There arc few polj morphonuclcars 
Elsewhere the brain is not so much imohed An area of hemorrhage is present” 
Convalescence was, unfortunateh, delajcd because a small sponge had been 
left in the wound, w'hich continued to drain cerebrospinal fluid Reexamination 
of the ejegrounds on September 23 show'cd the bilateral papilledema diminished 
to 4 D , with visual acuitj' of 6/6 and normal fields The patient was discharged 
to the family phvsician on September 8, wath a w'cll epithehahzing wound, not 
completely closed but still draining small amounts of purulent material 

After his discharge from the hospital two draining sinuses appeared m the 
line of incision, and the patient was readmitted on November 7 A roentgeno- 
gram of the skull, November 8, disclosed “mottling along the superior margin of 
the flap of the right frontoparietal bone indicative of ostcomj elitis ” 

On November 8, the scalp flap was reopened and the bone removed Osteo- 
mjehtis was found to involve the medial border of flap just lateral to the longi- 
tudinal sinus As the flap was removed, a previous opening into the ventricle was 
reestablished This was covered with an alcohol sponge, from which ligatures 
were brought through the previous drainage opening The patient’s conv'alescence 
has been uneventful except for continued drainage from a slowdy healing incision 

Comment — This case is important fiom seveial standpoints Unlike 
others with abscess of the brain, the patient vv'as mentally alert, pre- 
sented an extreme degree of papilledema and appeared more like a 
patient with a rapidly expanding tumoi of the posterior fossa of child- 
hood without cerebellar signs than one with an abscess of the frontal 
lobe The absence of an} clinical oi loentgen evidence of sinusitis 
would tend to strengthen the diagnosis of a tumor However, the history 
of antecedent sinal disease and the Baiany findings led to v’^entricular 
studies and cautious exploration for an abscess 

Case 2 (A S) — Faial bactowl vicnmgitis secondary to viastoidilts without 
am at dischaige, histoiy of an old amal nitechon 

In a boy 11 years of age, with an irrelevant familv historj and past medical 
history, vomiting with some abdominal pain developed m the early part of June 
1930 At operation, a normal appendix and no cause for the vomiting were 
found He was readmitted to the hospital on June 23, complaining of headache 
and vomiting The temperature and pulse were normal At this time a historv 
was obtained of a discharge from the right ear some vears previoush Examina- 
tion revealed an old perforation of the right ear drum but no discharge There 
was little tenderness over the mastoid, but roentgen examination revealed acute 
mastoiditis on the right side In addition the patient showed bilateral choking of 
the optic disks On June 27 he exhibited apathj, ptosis oi the right unper eyelid a 
rise in temperature, bradvcardia and marked meningeal irritation On June 27 a 
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simple mastoidectomy was done on the right side, which revealed acute mastoiditis 
On June 29 he became stuporous and showed evidence of meningitis, a slow pulse 
and inci eased spinal fluid pressure, with 390 leukocytes He succumbed to purulent 
meningitis on July 5 

Comment —This case illustiates the necessity of investigating the 
tempoial bone in infectious processes of the nervous system of obscuie 
causation It is well known that iiiti acranial infection may follow lesions 
of the middle ear without peifoiation of the dium and without 
mastoiditis This case also calls attention to the significance of cause- 
less vomiting, especially m childhood 

Case 3 (K G) — Spontaneous subaiachnotd hcmoiihage fiist diagnosed as 
meningitis because of cociisting sinusitis, lecoveiy 

A 42 year old white married woman gave a past medical historj which was 
irrelevant except that for two years she had had severe headaches, for which 
she had taken a variety of headache preparations About two weeks prior to 
her admission to the Graduate Hospital, on April 23, 1935, she was taken with a 
queer feeling across the forehead, became dizzy and vomited, and immediately 
thereafter severe headache developed For the following few days the pain was 
unbearable She was treated for grip and sinusitis until admission to the hospital 
When first seen, on April 26, she complained of a left-sided headache and pain 
in the back of her head On the morning of April 26 she is said to have had a 
left-sided convulsive seizure 

Objective examination was reported as follows The pulse, temperature and 
blood pressure were normal The patient was dull and apathetic and complained 
of frontal and occipital headache, more marked on the left side When she was 
aroused her mentality was clear but slow She had photophobia, hyperesthesia, 
nuchal rigidity and bilateral Kernig and Brudzinski signs She had definite 
weakness of the left external and the left superior rectus muscle, questionable 
weakness of the lower part of the right side of the face and marked exaggeration 
of tendon reflexes on both sides, with a right-sided Hoffmann and a left-sided 
Babinski sign and bilateral clonus with preservation of the abdominal reflexes 
Sensation, as nearly as could be determined, was normal The finger to nose test 
was carried out accurately, and the heel to knee test was not attempted There was 
no astereognosis The roentgenogram of the skull was normal There was clinical 
and roentgen e\idence of bilateral ethmoiditis Routine studies of the urine and 
the blood gave negative results 

Lumbar puncture revealed high pressure and frankly bloody fluid Special 
studies of the blood failed to disclose any dyscrasia 

The diagnosis of spontaneous subarachnoid hemorrhage was made From 
then on treatment consisted of repeated lumbar punctures and the free use of 
codeine and acetylsahcylic acid for the relief of pain The punctures gave marked 
relief The spinal fluid continued to be bloody for about ten days , then it became 
lellow, and finallj, almost clear At the end of two weeks from the date of 
admission to the hospital there was little rigidity of the neck and slight mani- 
festation of Kernig’s sign About May 7 paralysis of the right tinrd nerve 
appeared, Mith ptosis and inability to mo^e the eye inward, upuard or downward 
Hus persisted up to the discharge from the hospital, on klai 22 In the suc- 
ceeding fell months the ocular palsy disappeaied and the patient made a comolete 
rccoicri She still has occasional headaches 
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Comment — With the history of sinal disease and the clinical symp- 
toms that the patient presented, it seemed justifiable for the ihinologist 
to believe that this was a case of meningitis of sinal origin It is probable 
that insufficient attention had been paid to the mode of onset of the acute 
symptoms and the piesence of marked meningeal irritation with so little 
systemic reaction This case emphasi7es the value of spinal tapping 
in all cases of doubtful meningeal irritation 

Case 4 (C H ) — Chtontc subdtital hematoma first dtaguosed as abscess of 
the biam because of a htstoiy of swustits, ofciattou and recovciy 

A woman aged 21 was admitted to the Graduate Hospital on Aug 26, 1938 
The historj' was procured from the mother, as the patient was too dull mentallv to 
cooperate Except tint she Ind had influenza in 1918, the past medical histon 
was noncontributory She had been married at the age of 18, separated for a 
year and divorced one >ear previoush For the past jear she had been losing 
considerable weight About three w'ecks prior to admission she had complained 
of pain m the left shoulder, which she attributed to a draft The pain in the 
shoulder improved, but she felt indisposed until about ten dajs prior to admis- 
sion, when she began to complain of pain in the left temple, left e>e and left 
side of the face A day or two later she noticed drooping of the left upper eielid 
The pain became more pronounced, and m addition she had nausea and \omiting 
She was admitted to a hospital m one of the neighboring towns and was treated 
for sinal disease without anj improvement There was a history of chronic 
nasal discharge, but there had been no acute exacerbation of the nasal infection 

Objective examination on admission was summarized as follows The pulse 
rate was 84, the temperature, normal The patient was dull mentally She 
had a tendency to fall asleep in the middle of a sentence She responded 
sluggishly to questions and commands, perhaps because of medication There w'as 
practically no rigidit) of the neck and only a slight Kernig sign There w'as 
questionable protrusion of the left cj-eball There was some tenderness to per- 
cussion of the skull, more marked on the left than on the right In the course of 
the examination the patient w'as observed m attacks during W’hich she complained 
of severe pain m the left temporal region and face The fundi show'ed blurring 
of the nasal margins, more marked on the left than on the right There w'as 
drooping of the left eyelid The pupils were dilated, probably bj a mydriatic 
There was questionable weakness of the lower part of the right side of the face 
Otherwise all the cranial nerves were essentiallv normal The abdominal reflexes 
were not obtained There w'as weakness of the right arm and leg but also some 
weakness of the left arm and leg The entire musculature w'as flaccid The tendon 
reflexes were depressed, more so on the right than on the left, and no Hoffmann 
or Babinski sign w'as manifested on either side No neural tenderness w'as noted 
No definite objective loss of sensation other than that which might be due to 
sluggish mentality was observed The finger to nose and the heel to knee test were 
carried out poorly on the right side because of weakness 

Roentgen examination of the skull was difficult because the patient did not 
cooperate, but no gross abnormalities were noted Examination showed mucosal 
thickening of the left maxillary and both ethmoid sinuses The frontal sinuses 
appeared normal, and the sphenoid could not be visualized Clinical examination 
revealed no evidence of active sinusitis The Barany tests gave entirely negative 
results Special studies of the eyes show'ed definite bilateral papilledema without 
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an}' significant changes in the visual fields Routine studies of the blood and urine 
gave negative results Spinal tapping was not attempted, because it had been 
performed in the hospital from which she was transferred At that time the 
spinal fluid pressure, 350 mm of water, and the composition of the fluid showed 
no significant abnormality 

In the succeeding few days the patient’s mentality and the power in the right 
arm and leg improved However, the papilledema was getting greater, although 
the headache was diminishing Accordingly, after a ventriculogram had been made, 
which showed the presence of a massive lesion in the left parietal region, 
craniotomy was performed , a chronic subdural hematoma was evacuated, and the 
patient made a satisfactory recovery She was discharged on October 3 

When she recovered she gave a history to the effect that about four weeks 
prior to the onset of the headache she had received a beating from her former 
husband but had not considered it significant and had forgotten all about it before 
she became mentally dull 

Comment — The patient was sent in with a diagnosis of abscess of 
the brain due to sinal disease Clinically she exhibited signs of an 
abscess of the brain Howevei , it is well known that inti acranial space- 
taking lesions, such as tumois oi abscesses, may be simulated by chronic 
subdural hematoma The latter condition is common, occui ring as often 
without a histoiy of cianial tiauma as with such a history 

Case 5 (R B ) — Ci amophai yngioma associated with optic atiophy and seveie 
sinusitis, operation on multiple sinuses, ci aniotomy , patient alive and blind 

A 30 year old laborer, with a noncontributory family history and past medical 
history, was admitted to the Graduate Hospital on Dec 23, 1930, complaining of 
a throbbing frontal headache, loss of vision in the left eye and progressive loss 
of weight since August 1930 

Objective examination disclosed bilateral primary optic atrophy and bilateral 
inflammation of the ethmoid and sphenoid sinuses In January 1931 submucous 
resection and bilateral sphenoethmoidectomy disclosed greenish foul-smelling pus 
The patient made a good surgical recovery but continued to have his symptoms 
In the succeeding two years he continued to have the headache and became totally 
blind, marked hypopituitary changes developed, but no constant neurologic or 
roentgen abnormality appeared The Barany tests repeatedly gave negative results 
An encephalogram made on February 14 was normal 

The patient was next admitted to tlie Philadelphia General Hospital on July 
26, 1932, when roentgen studies disclosed some deformation of the sella turcica, 
from which no definite conclusion could be drawn An operation on the right 
side of the frontal bone on October 10 disclosed a suprasellar cystic tumor, part 
of which was extirpated The patient made a good surgical recovery He is 
still ahve, but totallv blind, and shows evidences of marked hypopituitarism 
The pathologic diagnosis of the removed specimen was craniopharyngioma 

Comment — In this case a slowly expanding intracranial tumor was 
masked by the symptoms of associated sinal disease It is not at all 
unusual to encounter cases of visual disturbances due to pituitary or 
suprasellar tumor m which the patient is treated for sinal disease 
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Case 6 (W B ) —-Chi omc otilts, labynnthttis followed by ihrombosis of 
the latcial sinus, subdural abscess tn the postenor fossa and basal mcnmgihs 
A dairyman, 51 years of age, was admitted to the Graduate Hospital on 
Sept 24, 1937 The familj history was irrelevant About Jan 1, 1936, the 
patient had been in an accident which rendered him unconscious for several hours, 
but he made a good recovery and was in good health until March 1937, when a 
discharge from the right ear, headache, dizziness and vomiting developed He 
improved, but on August 25 he had a severe spell of vertigo with vomiting 
On admission to the hospital, on September 24, he complained of headache of 
several months’ duration and of attacks of vertigo and vomiting by reason of 
which he had had to discontinue work six or seven weeks before He stated 
that his headache was both occipital and frontal and that it w'as fairly constant 
The objective examination on admission disclosed the follow'ing facts The 
patient w'as cooperative but was mentallj'' dull He was keenest when he complained 
about his headache He had a slight elevation of temperature and a definitelj 
slow pulse rate, about 60 per minute There was slight rigidity of the neck 
but no Kernig sign There W'as definite tenderness to percussion over the right 
frontotemporal region The veins over this area were more distended than those 
on the left The fundi showed blurring of the disks unaccompanied by any definite 
changes of the blood vessel ratio The right palpebral fissure was definitely nar- 
rower than the left, the pupils were equal and responsiv’e to light and accom- 
modation All extraocular movements were full, no njstagmus was observed 
The fifth nerve was normal There was suggestive central palsy of the left 
facial nerve on both volitional and emotional innervation There was probably 
some impairment of hearing on the right All the other cranial nerves were 
normal The abdominal reflexes were not obtained Station and gait were not 
tested The patient had generalized weakness but no localized loss of motor 
function in any of the extremities All tendon reflexes were symmetrically 
diminished, those of the knee and achilles tendon more so tlian those of the 
biceps and triceps There was a definite Babinski reflex on the left side All 
forms of sensation, including stereognosis, were accurately evaluated The heel 
to knee tests were earned out accurately, as was also the finger to nose test on the 
left The finger to nose test on the right was carried out inaccurately, while 
the pronation and supination test was carried out rather well on both sides 

The course in the hospital was as follows From the outset the patient 
had a slow pulse and only a slight rise in temperature A lumbar puncture 
on September 26 revealed a pressure of 150 mm of water and 197 cells, with 
43 polymorphonuclears , the leukocyte count was 11,200, with 67 per cent poly- 
morphonuclears The other laboratory studies gave negative results Roentgen 
examination of the sinuses revealed haziness in both frontal and both ethmoid 
sinuses, that of the right mastoid indicated an infection in early infancy but 
no active disease, that of the skull gave negative results and that of the chest 
showed an old inactive tuberculous lesion in the apex of the left lung 

On September 28 radical mastoidectomy was performed on the right side 
The lateral sinuses and the posterior fossa were exposed without finding any 
evidence of an active pathologic process Puncture on October 8 showed a 
pressure of 310 mm of water On the same day trephination above the right 
squamous region disclosed no evidence of an abscess of the middle fossa A 
second trephination, over the right cerebellar hemisphere, revealed a subdural 
abscess The patient died on October 12 The autopsy showed a subdural abscess 
of the posterior fossa, basal meningitis and thrombosis and suppuration of the 
lateral sinus 
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Comment —In this case not sufhcient attention had been paid to the 
history of labyrinthine symptoms, and consequently the operative 
exploration was not sufficiently concentrated on the posterior fossa early 
m the process Probably an early and complete exploration of the lateral 
sinus and the posterior fossa might have altered the course 

Case 7 (P S) — Seveie delinum assoctaied with and following seveie sin- 
usitis, subacute puhn'onaiy and imdtiple renal abscesses revealed at (tiutopsy 
A 58 year old salesman, with an irrelevant family history and past medical 
history, was admitted to the Graduate Hospital on Aug 8, 1938, with his chief 
complaints loss of weight, headache and a profuse nasal discharge His diffi- 
culties had begun about ten weeks previously, with rhinitis, which became purulent 
and was diagnosed as malignant disease of the sinuses 

On admission to the hospital his condition was toxic, and he had an elevation 
of temperature and pulse rate and low grade bilateral polysinusitis A biopsy, 
however, revealed only inflammatory tissue and no malignancy 

In spite of local treatment, the patient continued to be in a toxic state, febrile 
and delirious After preliminary transfusions the middle turbinate bone was 
removed, and good drainage was established for all the sinuses Within two weeks 
after this procedure the nasal discharge stopped and the temperature returned 
to normal, but the patient remained somewhat delirious At this time and for 
the succeeding ten days repeated physical and neurologic examinations gave 
entirely negative results In spite of this he began to have a marked septic 
temperature without chills, progressive loss of weight and progressively more 
marked delirium Repeated blood counts showed only moderate leukocytosis 
and secondary anemia Chemical studies of the blood, as well as repeated 
urinalyses, gave negative results On September 24 roentgen examination of 
the chest showed a lesion suggestive of a pulmonary tumor or abscess On 
physical examination this lesion appeared to be inactive A lumbar puncture on 
the same date showed no increase in pressure and no abnormality of the fluid 

The patient died on October 1 The autopsy of the skull, including the temporal 
bone, the sinuses and the intracranial contents, showed no abnormality There 
was a subacute abscess in the middle lobe of the right lung There were numerous 
small abscesses in the substance of both kidneys These abscesses did not com- 
municate with the renal pelvis 

Comment — In this case it was difficult to convince ourselves that the 
delirium was not due to some obscure intracranial complication of smal 
origin It is of rare interest that there was so little laboratory evidence 
of such extensive pathologic change in the Icidneys, which was responsi- 
ble for death 

Case 8 (J C T) — Extiaduial abscess associated with papilledema, ocitlo- 
motoi involvement and implication of the abducens nerve, acute mastoiditis 
opciafion and lecovci-y 

A 25 year old farmer was admitted to the Graduate Hospital on July 11, 
1929, with the chief complaint recurrent headaches The family history and 
past medical histor> were irrelevant Following an infection of the upper part 
of the respirator! tract in January 1929 a discharge had developed in the left ear 
and in Febuiary he had transient pain in the right ear The left ear had been 
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discharging since Januarj On July 1 pain had suddenly developed in the right 
temporal region and the right eye and had remained constant and seiere Since 
July 5 the patient had had diplopia 

Objective examination on admission disclosed a normal temperature and 
pulse, a discharge from the left ear, some tenderness over the right mastoid, 
bilateral papilledema (right, 3^ D , left, 2i/i D), normal visual fields, slight 
ptosis of the right upper e 3 elid, weakness of both external recti, more marked 
on the right, and tremors of the fingers when extended Roentgen findings 
were subacute purulent mastoiditis on the left, acute purulent mastoiditis on the 
right and clouding of the right frontal and both anterior ethmoid sinuses and 
of the right maxillary antrum Routine laboratory studies gaie negative results 

On Julj 15, radical mastoidectomj was performed on the right The explora- 
tion disclosed acute mastoiditis, with an extradural and pensinal abscess and a 
thickened nonpulsating dura From then on the headache disappeared, the 
choking of the optic disks and the other neurologic abnormalities gradually receded, 
and the patient was discharged on August 4 in good condition He has since 
remained well 

Comment — In this case evidences of increased intracranial pressure 
due to an extradural abscess tvere presented In some respects the 
clinical picture resembled that of otitic hydi ocephalus (to be described 
later), which however usually follows mastoidectomy and is unassociated 
with an active infected focus lequinng surgical eradication 

Case 9 (B S ) — Chrome otitis xvith acute exacerbation, mastoidectomy fol- 
lowed by peripheral palsy of the facial nerve and severe piotectivc meningitis 
leoperahon and findings of diital fistula, use of sulfanilamide , recovery 

In an unmarried 25 jear old teacher, otitis media of two weeks’ duration had 
developed on the right seven j'cars previous!) About Nov 1, 1936, pain in the right 
ear and a few days later a discharge from the right car had developed She 
was admitted to the Northern Liberties Hospital on December 15 with acute 
mastoiditis and pain radiating to the middle and lower part of the right side 
of the face Simple mastoidectom) was performed on the day of admission 
This was followed by fever for two days and then by an afebrile, symptomless 
period for about ten days On December 21 incomplete peripheral palsy of the 
right facial nerve developed, with some nystagmus On Jan 3, 1937, chills, 
fever, sweats, general malaise, headache, vomiting and occasional slowness of the 
pulse developed About January 4 the patient complained of stiffness of the 
neck 

Examination on January 4 revealed a lucid patient with slight but definite 
rigidity in the neck and incomplete peripheral palsy of the right facial nerve 
The rest of the observations on neurologic examination were negative The 
spinal fluid was under considerably increased pressure and showed close to 800 
cells, mostly polymorphonuclears Organisms were not found on smear or 
culture 

On January 8, the mastoid incision was revised, and a fistula tract filled with 
granulation was found over the dura of the middle fossa The smears from the 
mastoid pus showed a hemolytic streptococcus For the succeeding two weeks 
the patient had a septic temperature, with marked meningeal signs, high spinal 
fluid pressure and varying pleocytosis Recovery was appreciably hastened by the 
use of sulfanilamide, and the patient was discharged m good condition on 
February 7 
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Comment —This is a case of severe protective meningitis in which, 
at operation, localized pachymeningitis, both internal and external, was 
observed The removal of the infected focus with the establishment of 
free drainage, as well as the use of sulfanilamide, probably prevented 
bacterial meningitis 

Case 10 (M B ) — of the left fiontal lobe developing fow months 
aftei acute ethntoiditis on the right, abscess lateiahsed by ceniial palsy of the 
light facial nerve and pineal shift to the light, multiple opei ations, patient still 
alive 

A youth of 17, a mechanic, was admitted to the Graduate Hospital on Jan 10, 
1938 The family history and past medical history were irrelevant In August 
1937 the patient had had ethmoiditis on the right, which necessitated an intra- 
nasal operation He was discharged m two weeks but did not return to work 
because of general weakness One month before admission he began to have 
severe frontal headaches and diplopia on looking to the left The headaches 
became worse in severity and duration One week before admission he had nausea 
and vomiting and these symptoms again appeared on the day of admission He 
became weak and progressively drowsy The headache was most marked over 
the left side of the forehead 

Examination on January 10 revealed a weak and drowsy boy complaining of 
violent headache The temperature was 99 8 F , the pulse rate 54 and the respira- 
tory rate 24 There was no disorientation or confusion The fundi showed 
papilledema (right, 2 D , left, 3D) There were no defects of the field of 
vision There was slight weakness of the right lateral rectus muscle and slight 
but definite central palsy of the right facial nerve The rest of the observations 
on neurologic examination were negative Roentgen examination of the skull 
demonstrated a pineal shift to the right Roentgen and clinical examination of 
the sinuses showed slight mucosal thickening and no other significant abnormality 

On the basis of these findings a diagnosis of abscess of the left frontal lobe 
of the brain was made The patient was operated on on January 11, when pre- 
liminary probing revealed resistance, possibly of a capsule, in the left frontal 
lobe On January 12 operation revealed pus in the left frontal lobe, into which 
a dram was inserted During the postoperative period the patient showed 
witzelsucht On January 22 the spinal fluid pressure was 420 mm of water 
Increasing intracranial pressure necessitated subtemporal decompression on the 
right on January 24 Improvement was gradual, and the patient was discharged 
apparently well on February 26 A follow-up on March 4 revealed no 
abnormality 

He was readmitted on April 15, because of a return of headache and vomiting 
The temperature was 102 4 F and the pulse rate 100 No neurologic abnormality 
was noted at that time On the basis of the previous history a recurrence of 
the abscess of the brain was suspected A roentgenogram of the skull, made on 
April 18, revealed a marked pineal shift to the; right A dram was again inserted 
into the abscess cavity, and drainage of pus was established A stormy convales- 
cence ensued, during which right hemiplegia appeared and disappeared The 
patient was discharged, much improved, on June 28 

On September 5, he again returned to the hospital, complaining of headache 
fc\er and malaise The temperature was 101 F and the pulse rate 96 There was 
neurologic ewdence of mild meningeal irritation Drainage from the abscess was 
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again established, and the patient was discharged in good condition on Novem- 
ber 6 The pineal body, at this admission, was but slightly shifted to the right 

Comment — In this case the original sinal infection was on the right 
side and cleared up, while the abscess of the biain developed on the 
left in the absence of any active sinal process This case also emphasizes 
the diagnostic value of central palsy of the facial nerve and of routine 
roentgen studies of the skull, as the pineal shift determined the lateraliza- 
tion of the lesion 

Case 11 (B G) — Notisuppurahvc cnccphahlts, acute otitis on the left, brady- 
cardia, light hcmiparcsts and aphasia, intracranial evpioration zuith negative 
lesiilts, lecoveiv following mastoidectomy 

A 13 j'car old girl, with a nonconlnbutorj" familj historj and past medical 
history, was admitted to the Graduate Hospital on Jan 28, 1933, with right 
hemiplegia and aphasia Two w’ecks prior to admission infection of the upper part 
of the respiratory tract had developed, with pain m the left ear and, several 
days later, cervical adenitis A week prior to admission aphasia and some weak- 
ness of the right side of the bodj' developed 

Objective examination on admission disclosed a rather ill child, with a slight 
rise in temperature, a pulse rate of 64, a perforation in the left ear drum, some 
clinical and roentgen evidence of acute mastoiditis, cervical adenitis, bilateral 
papilledema (2J4 D ) with no defects in the visual fields, mixed aphasia and right 
hemiparesis Routine laboratorj studies showed 10,950 leukocytes and no other 
significant abnormality 

On January 29 right-sided jacksonian con\ulsions developed, which lasted 
fifteen minutes On the same day the motor cortex was exposed The dura was 
darker than normal but pulsated normally, and the cerebrospinal fluid was increased 
and clear Exploration for an abscess ga\e negative results 

On January 30 simple mastoidectomy was performed Acute suppurative mas- 
toiditis was found at operation The dura was not exposed 

From the time of the simple mastoidectomy, the patient made slow but steady 
improvement At the time of her discharge from the hospital, on March 14, the 
aphasia, right hemiparesis and choking of the optic disks had completely 
disappeared 

Comment — In this case almost classic findings of an abscess of the 
left temporosphenoid lobe occurred, and the final diagnosis W'as made by 
operative procedures and the course of the case In retrospect it appears 
that it would have been better to perform the mastoidectomy before 
attempting cerebral exploration 

Case 12 (E K ) — N onsiippurative encephalitis, chi onto mastoiditis on the left, 
ladical mastoidectomy, labyrinthitis and a second radical mastoidectomy, recur- 
rence of labyrinthitis, Hinsbeig operation, palsy of the facial nerve and aphasia, 
lecovery without subsequent operation 

A w'oman aged 38 was first admitted to the Graduate Hospital on Sept 26, 
1930, and on September 27 had radical mastoidectomy on^the left for a chronic 
discharge from the ear The ear continued to discharge, and in addition pain in 
back of the neck developed A revision of operative wound on June 2, 1931, gave 
no relief, and an injection into the occipital nerves in December 1932 relieved the 
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pam The patient was readmitted on Oct 29, 1934, with acute labyrinthitis and 
had a second radical mastoidectomy on October 29 She was readmitted on Jan 
5, 1936, with symptoms of labyrinthitis On January 6 she had a Hinsberg opera- 
tion The horizontal and semicircular canals and the vestibule were opened This 
procedure was followed by complete paralysis of the facial nerve and marked 
labyrinthine symptoms In addition aphasia developed, which lasted about ten 
days The patient was dischaiged on January 26, with paralysis of the facial 
nerve but only a few labyrinthine symptoms Studies of the spinal fluid are 
not recorded Follow-up reports indicate no other complications 

Comment — ^Tlie transient aphasia without subsequent development 
of an abscess of the biam indicates that the patient had locahzed 
encepJiahhs The marked labyrinthine involvement would tend to 
implicate the postenoi fossa Yet the aphasia shows that the infection 
extended upward or forwaid into the middle fossa 

Case 13 (A B ) — Localised nonsuppurative meningoencephalitis due to acute 
exaceihation of chionic sinusitis, lecovery 

A man 28 years old, a clerk, was admitted to the Graduate Hospital on April 
9, 1938 The family history and past medical history were irrelevant except that 
he had had chronic sinusitis, with an intranasal operation, some years previously 
About a month prior to admission acute sinusitis had developed, which improved 
with treatment No history of any other recent infection or cranial trauma was 
elicited For about ten days prior to admission the patient had had recurrent 
headaches On April 12 at 11 30 a m he complained of severe frontotemporal 
headache on the right and considerable twitching of the left side of the face He 
then lost consciousness for fifteen to twenty minutes and on regaining conscious- 
ness vomited and complained of severe headache An examination at his home 
on April 9, 1938, showed a temperature of 100 F, a pulse rate of 88 and normal 
blood pressure He was apprehensive but mentally clear There was a slight 
elevation of the disk on the left side, central palsy of the left facial nerve, some 
impairment of the sense of position and marked astereognosis of the left hand 
He had no evidences of meningeal irritation 

Throughout his residence in the hospital the temperature was normal except 
for a slight elevation on April 11 The pulse rate varied between 60 and 90, 
and the respiratory rate was regular and normal The routine blood count 
and the chemical composition of the blood were normal Studies of the spinal 
fluid were reported as follows April 9, 1938, 300 mm of pressure, ISO cells, pre- 
dominantly lymphocytes, April 14, 1938, 260 mm of pressure, 17 lymphocytes, 
125 mg of protein, April 19, 1938, 120 mm of pressure, no cells, 50 mg of 
protein, April 21, 1938, 140 mm of pressure, 6 lymphocytes, 40 mg of protein 
Other studies of various specimens of spinal fluid gave negative results Several 
Barany tests disclosed no significant abnormality Repeated studies of the eye 
showed no diminution in acuity, essentially normal fields and slight elevation of 
the disks for only se^eral days after admission to the hospital Roentgen study 
of the skull gave negative results , that of the sinuses showed some involvement 
of the left frontal, the ethmoid and both maxillary sinuses No evidence of 
osteomj ehtis was found 

Within two dajs after admission to the hospital the sensory changes dis- 
appeared, but the central palsj of the left facial nerve persisted The headache 
decreased nith repeated lumbar punctures and local nasal treatment When dis 
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charged, on April 23, the patient still had some pain in the head and slight central 
palsy of the facial nerve He has remained well 

Comment — This is a case of localized nonsuppurative meningo- 
encephalitis due to smal disease The subsidence of the focal signs of 
involvement of the brain and of the meningitis prevented a cerebral 
exploration to which there was a strong temptation Moreover, the 
patient had sinusitis on the left side with encephalitis on the right, 
illustrating how the cerebrum may be involved from disease of the 
sinuses on the opposite side 

Case 14 (L B ) — Diffuse nonsnppui aiivc encephalitis due to sinusitis, 
i ecovei V 

A bo\ aged 15 was admitted to Graduate Hospital on Nov 30, 1935 The 
family history was ' irrelevant The patient had had scarlet fever at 6 jears 
and osteomyelitis of the left tibia at 9 jears His present illness had begun on 
Nov 27, 1935, with coryza and generalized weakness Within a few hours a 
temperature of 102 F developed, and he became drowsy He remained semi- 
stuporous, at times, however, becoming noisy and boisterous On his admission 
to the hospital the temperature was 100 F and the pulse rate 80, he was 
stuporous but could be aroused, when he became unruly and profane Neuro- 
logic examination showed no abnormality except for marked depression of all 
tendon reflexes and failure of convergence The nose was markedly congested, 
but the sinuses were draining well Lumbar puncture showed a pressure of 170 
mm of water, the fluid was clear and yielded the following data cell count 12, 
sugar content 55, chloride content 660, Wassermann reaction negative A blood 
count showed leukopenia (3,600 cells) Roentgen examination of the sinuses 
showed clouding of the left, maxillary sinus, which had the appearance of acute 
sinusitis In the succeeding few daj's the patient became brighter but showed 
persistence of leukopenia and generalized adenopathy Three days later erythema 
developed From then on his general condition improved, and he was discharged 
from the hospital in good condition on December 15 

Comment — This was a case of low giade diffuse encephalitis asso- 
ciated with mild infection of the upper part of the respiratory tract and 
sinusitis It IS of interest that this mild infection may give rise to 
intracranial complications The pathway of infection in this case was 
probabl)'^ through the cerebrospinal fluid and the general circulation 

Case 15 (W L ) — Diffuse meningoencephalitis zmth involvement of multiple 
cramial nerves) due to minimal sinusitis, recovery 

A laborer aged 21 was admitted to the Graduate Hospital on April 19, 1932 
The family history and past medical history were irrelevant The onset was 
two weeks previous to admission with infection of the upper part of the respiratory 
tract, including sore throat Five days later fever and malaise appeared A 
week prior to admission severe frontal headache and two days prior to admission 
inability to close the left eye developed 

On his admission to the hospital the temperature was 99 F , with a labile 
pulse rate, varying between 80 and 120 Otorhinolaryngologic examination showed 
congestion of Shrapnell’s membrane and of the mucous membrane of the nose. 
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with a mucopurulent discharge on both sides in the region of the middle turbinate, 
more marked on the left side The rest of the observations on somatic examination 
were negative 

Neurologic examination showed a dull and drowsy patient, who could be 
readily aroused, when he answered questions promptly and accurately Evidence of 
meningeal irritation or tenderness over the nerve trunks or muscles was not 
noted The patient presented bilateral intis and papillitis, bilateral ptosis, weak- 
ness of both external rectus muscles, hypalgesia of both corneas, peripheral palsy 
of the left facial nerve and depression of all tendon reflexes Roentgen examina- 
tion of the sinuses gave essentially negative results, as did the blood count and 
other routine blood studies 

On April 21 the patient showed definite paralysis of both superior rectus 
muscles and a slight Kernig sign On April 25 nausea and vomiting developed, 
with evidences of obstruction in the upper part of the gastrointestinal tract 
Clinical and roentgen studies of the gastrointestinal tract led to the diagnosis 
of obstruction high in the small intestinal tract, possibly due to ileus, adhesions or 
enlarged nodes in the root of the mesentery Examination at this point revealed 
a low chloride content of the blood, and the administration of physiologic solution 
of sodium chloride relieved the nausea and vomiting markedly On April 27 
lumbar puncture showed a pressure of 160 mm of water The fluid contained 
23 lymphocytes, and the colloidal gold curve was 0011100000 On April 30 the 
patient showed definite improvement in the condition of the cranio-orbital nerves, 
but difficulty in swallowing and numbness in the right arm developed In the 
succeeding few days he improved rapidly and when discharged on May 11 showed 
only residual symptoms, palsy of the facial nerve and involvement of the 
superior rectus muscle, which subsequently cleared up completely 

Comment — This was a case of severe meningoencephalitis which 
followed infection of the upper part of the respiratory tract with minimal 
sinusitis The condition probably originated from a virus, and the path- 
way of infection was probably the systemic circulation, for had it been 
retrograde thrombophlebitis the condition would not have had such wide 
distribution or recovery been so rapid The vomiting was undoubtedly 
associated with disturbance of the central nervous system at the outset 
but continued later because of alkalosis, emphasizing the importance of 
disturbances in the chemical composition of the blood m neurologic 
practice 

Case 16 (H B) — Adhesive ai achnoidiUs, attacks of headache, pto^ecUle 
vomiting and papilledema ovei ten yeais, adhesions about fh-e optic chiasm dis- 
closed by Cl amoiomy , iccoveiy 

In a 40 year old tailor, with a noncontributory family history and a history of 
repeated colds, severe headache and vomiting developed m 1926 He was admitted 
to a hospital, where the studies revealed only bilateral papilledema In the 
course of a few months he made a good recovery In the latter part of May 
1932 he was taken with severe headache, vomiting, dizziness, occasional horizontal 
d 3 plopia, general weakness and occasional uncinate fits When examined on 
June 10 he sho\\ed bilateral papilledema and central palsy and hyperesthesia on 
the right side He reco^ered from this acute episode but continued to have 
sonic headache and dizziness and in addition complained of some impairment of 
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vision and memory The objective findings on September 20 were the same as 
on June 10 On Feb 10, 1933, he complained only of slight headache and slight 
visual disturbances, and the results of neurologic examination remained unchanged 
On Jan 6, 1934, he complained of headache on the left side and considerable 
impairment in sight and exhibited bilateral papilledema, central palsy of the right 
facial nerve and increased reflexes on the right The Barany tests at this time 
gave negative results The acuity of vision on January 13 was 6/12 in the 
right eye and 6/60 in the left eye, and he showed bilateral papilledema Roentgen 
examination on January 22 showed deformity of the sella turcica, consisting 
chiefly of an increase m size (anterior pituitary measurement, 16 mm , depth, 
9 mm ) There appeared to be some erosion of the anterior clinoid processes 
These roentgen findings suggested the possibility of an intracranial lesion, prob- 
ably in the anterior cranial fossa A careful study of the sinuses disclosed no 
significant abnormality The patient continued to have recurrent headache and 
dizziness, with progressive loss of vision in both eyes Roentgen studies on 
Sept 9, 1936, showed further increase in the sella and, in addition, erosion of 
the top of the dorsum sellae The picture suggested a suprasellar tumor 

On October 3, at the Graduate Hospital, after an encephalogram had been 
made, transfrontal craniotomy on the right disclosed arachnoiditis in the supra- 
sellar region and adhesions about the optic nerves and chiasm The adhesions 
were freed The patient made a good surgical recovery despite postoperative 
pleurisy A note made on Sept 10, 1938, stated The patient had no subjective 
complaints The disks and the visual fields were grossly normal 

Comment — This case falls definitely into the group of cases of 
arachnoiditis producing symptoms strongly suggestive of tumor of the 
brain The long duration and periods of remission are of considerable 
interest It must be assumed that the arachnoiditis was associated with 
periods of interference with the circulation of the cerebrospinal fluid 
corresponding to the episodes of marked symptoms of increased intra- 
cranial pressure 

Case 17 (E L ) — OttHc hydrocephalus, acute otitis and mastoiditis, zuith 
simple mastoidectomy , thrombosis of the latcial sinus, with ligation, headache, 
vomiting and papilledema, recovciy zuith lumbar piinctuics 

In a girl aged 8 years, with an irrelevant family history and past medical 
history, otitis and mastoiditis developed on the right side m February 1936, with 
incomplete palsy of the facial nerve, for which she had simple mastoidectomy at 
the Northern Liberties Hospital This was followed by cervical adenitis and 
thrombosis of the lateral sinus, for which the right jugular vein was ligated She 
had a rather stormy convalescence and was doing well, when, late in May 1936, 
headaches, vomiting and some difficulty with vision developed 

On admission to the Graduate Hospital on June 19 she had D of choking 
of the optic disks on the right and 3J<^ on the left, horizontal and vertical 
nystagmus and no other clinical neurologic abnormality The first spinal tap 
showed a pressure of 240 mm of water, the fluid contained 11 lymphocytes and 
was normal in other details Urinalysis, blood counts, chemical study of the 
blood and roentgen examination of the skull gave negative results 

The papilledema began to recede after the first spinal tap Three additional 
taps were performed, the pressure gradually receding to 140 mm of water 
There was only occasional headache and no vomiting The patient was discharged 
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from tlie hospital on Julj 16 ^Mth onlj slight ele\-ation of the disks Follow-up 
reports indicated complete recoAerj 

Comment — ^This was probably a case of the t3-pe of condition 
described by Symonds as otitic hydrocephalus While it is true that 
papilledema sometimes follows ligation of tlie jugular vein, there is 
usually not such a Ingli degree of choking of the optic disks, and 
accompanying neurologic abnormalities are not seen 

Case 18 (A "McC ) —OtiUc hydrocephalus, acute oiiUs aud masfoidtUs, loith 
simple mastoidectomy, headache aud papilledema lecovcry after rcoperatiou- aud 
removal of diseased houe 

A ^\oman aged 34 \\as admitted to the Graduate Hospital on April 21, 1933 
The family historj and past medical histor}' were irreleiant About four weeks 
prior to admission acute obtis and mastoiditis had dei eloped on tlie left, for 
w’hich she had had simple mastoidectomy Since tlie operation, she had had gen- 
eralized headache, more marked on tlie left side A spinal tap performed prior to 
admission to the Graduate Hospital showed considerable eleiation in spinal fluid 
pressure The fluid contained 3 lymphoc\i;es and was otherwnse normal 

Physical and neurologic examinations showed no abnormality except for elec- 
tion of the disks of less than 2 D Vestibular tests indicated hyperactivitj of the 
left labjrmtli Routine blood studies gave negative results Roentgen examina- 
tions revealed a suppurative process around the sinus, proximal to the knee on 
the left side 

On April 28 the mastoidectom} wound on the left was reopened and the 
cells cleaned out Recover}' was uneventful and when discharged, on May 9, 
the patient was free from pain, and tlie disks were receding Follow-up reports 
indicated that she made a complete recover} 

Comment — ^Tlus case emphasizes the importance of eradicating the 
foci of infection in cases of otitic hydrocephalus 

Case 19 (A K ) — Chrome otitis ou the right, laith acute cracerhaiiou , radical 
mastoidectomy ou the right, folloivcd by thrombosis of the left cavernous siutts, 
zvliich at autopsy ukis shozou to be due to disease of the left temporal bouc 

A woman aged 37, with an irrelevant famil} histor}-, who had had pneumonia 
on three occasions and was subject to frequent colds, was admitted to the Harris- 
burg Hospital on Sept 13, 1938, complaimng of pain m tlie right ear The hearmg 
in the right ear had been poor for }ears On Aug 1, 1938, pain in the right 
ear and fever had developed, but no aural discharge She had been bedridden 
from August 24 to the time of admission to tlie hospital 

Objective!}, on admission she was malnounshed, with a temperature of 101, a 
pulse rate of 110, a respirator}' rate of 20 and a blood pressure of 110 s}stolic 
and /O diastolic, klentall} the patient was lucid Neurologic examination 
gave negative results There was tenderness over the right mastoid Roentgeno- 
grams revealed necrosis in the anterior superior portion of the right mastoid 
directlv above the external auditor} meatus The left mastoid appeared normal' 
There were leukoc}tosis (14,550 leukoc}tes, with 57 per cent poh morphonuclear 
cells), secondar} anemia and some albuminuria 

On the da} of admission radical mastoidectoni} was performed Suppuration 
engrailed on an old cholesteoma, with granulations over the sisrmoid sinus i.as 
the chiet finding The dura of tlie middle fossa was exposed a^d found normal 



388 


ARCHIVES OF OTOLARYNGOLOGY 


The patient’s condition was good for two days, and then she gradually became 
dull and later semistuporous On September 19 there was some rigidity of the 
neck, the right pupil was larger than the left and the reflexes of the left knee 
and achilles tendon were increased over those of the right The spinal fluid 
pressure was normal, and there were 4 cells On September 20 proptosis of the 
left eye appeared, and there was engorgement of the retinal vessels in both eyes 
On September 21 there was marked proptosis of the left eye, with marked edema 
with prolapse of the conjunctiva and immobility of the eyeball The spinal fluid 
pressure was 21 mm of mercury, but the fluid findings were negative The 
temperature and pulse rate gradually increased, and the respirations became irreg- 
ular The patient died on September 23 

The autopsy showed the right middle fossa filled with >ellow-greenish pus A 
large subdural abscess in the right middle fossa was compressing the lateral por- 
tions of the frontal, the temporal and the occipital lobe The lateral and the 
cavernous sinus on the left contained a large amount of creamy pus There 
were suppuration and necrosis of the petrous portion of the left temporal bone 

Comment — This case by itself illustrates many of the difficulties and 
tiagedies of neuiologic complications of disease of the temporal bone 
Ten days prior to the patient’s death a thorough exploration failed to 
disclose any beginning of a subdural abscess Two days prior to her 
death the spinal fluid showed no evidences of purulent meningitis The 
cause of the thrombosis of the caveinous sinus on the opposite side, 
due to extensive disease of the temporal bone on the left side, was not 
even suspected until the autopsy was performed 
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Infantile beriberi remains a major medical pioblem in the Philippine 
Islands Its > early toll of infant lues is enormous, challenging the 
imagination and demanding the cooperatir e effort of e\ ery phi siciaii 
111 the country In 1928, according to Professoi Albert,^ the foremost 
worker on the subject today m the country, “the Philippine Coniniittee 
on Beriberi = stated that infantile beriberi claimed an average of 16 500 
deaths annually among infants alone, representing 28 10 p'^r cent of 
the total deaths among infants under 1 year of age It is still m the 
shadow of half laion ledge Albert stated in one of his articles. ‘T n ish 
to encourage the interest of otlier workers, parbcularly clinical towards 
this question still mysterious m its appearance, diagnosis and treatment ” 
The present work has been actuated by a desire to contribute if 
only in a small measure, to the clinical study of infantile beriberi The 
depaitment of pediatrics of the Philippine General Hospital has giien 
us w holehearted cooperation, not only m supplying us with cases 
but also 111 giving us valuable suggestions in this clinical investigation 
of a phase of infantile beiiberi m wliicli tlie pediatriaan and the larin- 
gologist are mutually interested Our mam problem is this Could 
soniethuig of clinical value, diagnostic or otherwise be gamed by tlie 
examination of tlie larjmx m infantile benberH Is it worth while for 
the pediatriaan to have the larynx examined in everr* case of hoarseness 
111 children? ** 

Hoarseness and weakness of tlie voice, sometimes aphonia, are among 
the most frequent sj-mptoms of infantile benben “It is a clinical fact 


Read at a meeting; of the aimcal Qub of the Philippine General Ho'spital 
Oct 23, 1938 


From the Department of Ophtlialmologj- and Otorhinolaryngology', Colleire of 
Mcdiane, Unuersity of the Philippines 
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according to Albert/ “that the aphonic form constitutes from 80 to 90 
per cent of all cases of infantile beriberi ” Not only is aphonia the 
most frequent symptom, but it is the one that stays to the last ° Albert ^ 
stated “So long as the voice has not recovered its normal pitch, the 
infant is constantly threatened by an acute attack which may terminate in 
death in a few houis ” Yet, in spite of the significance of this symptom, 
the condition of the larynx m infantile beriberi has been studied meagerly 
abroad and never before m this country Textbooks ° on laryngology 
do not mention it Fernando " m 1924 reported 2 cases of adult beriberi 
in which the left vocal cord was completely paralyzed, but he made 
this statement “ among infants in whom hoarseness and aphonia 
have been more constantly observed, I have not attempted any laryngo- 
scopic examination to deteimine the lesion in the larynx, especially in 
the cords Albert ^ stated “It should be noted that so long as we con- 
sider this disease as adult beriberi in miniature, we shall be committing a 
gross mistake Infantile beriberi differs from adult beriberi m almost 
every particular , pathological, clinical, and therapeutical ” Howevei , 
de Langen and Lichtenstein maintained that the pathologic changes 
in infantile beriberi are the same as those in adult beribeii Haridas,® 
in his report of 102 cases of infantile beriberi observed in Singapore, 
British Malaya, stated “Direct laryngoscopy performed on a series of 
cases by Mr B M Johns, Surgeon and Otorhinolaryngologist at the 
General Hospital revealed that there was edema round about the 
arytenoids ” According to Katsuji Kato,’’ “Kubo first demonstrated by 
laryngoscopic examination that this symptom [aphonia] was due to 
the paralysis of the left recurrent laryngeal nerve The vocal band often 
shows a disturbed abduction and a later fixation ” It is therefoie evident 

4 Albert, J The Treatment of Infantile Beriberi with the Extract of Tiqui- 
Tiqui, Philippine J Sc (Sect B) 10 81 (Jan ) 1915 

5 (a) Chamberlain, W P , and Vedder, E B The Care of Infantile Beriberi 

by the Administration to the Infant of an Extract of Rice Polishing and the 
Bearing Thereof on the Etiology of Beriberi, Bull Manila M Soc 6 26, 1912 
(6) de Langen, C D , and Lichtenstein, A A Clinical Text-Book of Tropical 
Medicine, translated by A H Hamilton, Batavia, G Kolff & Co , 1936 (r) 

Albert ^ 

6 (a) Jackson, C , and Jackson, C L The Larynx and Its Diseases, Phila- 
delphia, W B Saunders Company, 1937 (&) Jackson, C , and Coates, G M The 
Nose, Throat and Ear and Their Diseases, ibid , 1929 (c) Thompson, St C , and 

Negus, V E Diseases of the Nose and Throat, New York, D Appleton-Century 
Company, 1937 

7 Fernando, A S Laryngeal Symptoms in Beriberi, Philippine J Sc 24 41 
(Jan) 1924 

8 Haridas, G Infantile Beriberi, J Malaya Br Brit M A 1 26 (June) 

1937 

9 Kato, K Beriberi in Infancy and Childhood, in Brennemann, J Practice 
of Pediatrics, Hagerstown, Md , W F Prior Company, Inc , 1937 
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tliat tliere is confusion and insufficient observation of the lar}ngeal 
lesions in infantile benberi, as found b}* these Japanese and English 
^vo^ke^s 

CLINICAL OBSERVATIONS 

Our present chnical investigation covers over two years, and our 
material mdudes 37 cases of infantile benben For control we have 
obsen-ed 31 cases of hoarseness from other causes in children. All of 
the 68 patients were admitted to the department of pediatrics of the 
Philippine General Hospital We submitted all of them to direct laiymgo- 
scopic examination without anesthesia Usually the only preparation 
v as to give nothing b)* mouth for at least six hours before the larjTigeal 
examination ^^'lth traimng, there should be no difficult^' m examimng 
the larrmx of even the 3'oungest infant Jackson and Jackson stated 
m this connection 

The larynx of am human being ^\hose mouth can be opened, of am age from 
the newborn to the person d3'ing of senilit}, can be examined Xo man worth} 
of the name of larj-ngologist should commit himself to a diagnosis without such 
an examinabon 

In only 1 case in the control group, was the examination not 
thorough, because of the spasm of the glottis on insertion of the 
laiymgoscope, causing signs of asph}-xia 

The examination takes onl\' from a few seconds to a few minutes 
It must be done gently and fast but not so hurriedly as to preclude a 
thorough and accurate observation of the different parts of the larrux 
particularly the motion of tlie vocal cords A glimpse of the glottis is 
not sufficient to determine the motiht}' of the cords It is necessaiy- 
m many cases to wait for the child to ciy- and obsen-e the movements 
of the cords The child's anterior commissure laiyrngoscope should 
be inserted gently deep enough to hold the slipper}- epiglottis, but not 
deep enough to injure the vocal cords or to produce iaryngostasis, 
which would give a misleading impression of fixit}* of the vocal cords 
Sufficient time should be taken also to get a smear from the lar}-nx or 
apply local medication when necessaiy- 

The diagnosis of infantile benben alone or in combination with other 
diseases has been given in these cases by members of tlie department of 
pediatncs, whose chnical criterion depends on several factors some or 
all of which might be present in a particular case These are a histon- 
of breast feeding, "pastous constitution” of the cluld, enlarged heart 
characteristic s}-mptoms and signs and improvement or recovery on 
administration of vitamin B Of the 37 cases of infantile beriberi. 5 were 
of acute cardialgic, 15 of aphonic, 16 of combined cardialgic and aphomc 
and 1 of mixed cardialgic aphonic and pseudomemngitic benben Some 
of these were of benben associated with other diseases or the mixed 
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foims of Guerrero and Quintos^° Two patients had acute bronchitis 
with aphonic beriberi, 8 had bi onchopneumonia with beriberi, 3 had 
enlarged thymus observed roentgenologically , 1 had tracheobronchitis 
with beriberi, and 1 had malnutrition secondary to hypogalactia of the 
mother, so that benbenc syndi ome instead of infantile beriberi was given 
finally as a diagnosis The youngest was 1 month of age and the oldest 
9 months Only 7 were older than 4 months Twenty-three were from 
Manila and the rest from Rizal and Cavite All of them were Filipmo 
infants Weakness of the voice ranging from hoarseness to complete 
aphonia was the most frequent symptom Among the othei complaints 
were crying, cyanosis, dyspnea, rolling of the eyeballs, rigidity of the 
body, frequent and scanty urination, choking during breast feeding, 
coldness of the body, moaning, prostration, restlessness, cough and fever 
Rapid heart rate and accentuation of the second pulmonic sound were 
frequent findings Many times the lids were edematous and the face 
puffy Leukocytosis W’^as a common finding in patients with pulmonary 
complication 

Roentgenograms in 23 cases revealed enlargement of the heart with- 
out qualification as to the direction of the enlargement Five patients 
were reported to have cardiac enlaigement to the right and 5 to the left, 
while only 4 had no cardiac enlargement Pulmonary changes varying 
from infiltration with beginning consolidation to distinct bronchopneu- 
monic changes were present in 12 cases Enlargement of the thymus 
was suspected on the basis of the roentgenograms in 3 cases 

All of the 37 patients received therapy %vith vitamin B m some form 
or another To the 12 patients with pulmonary complications, besides 
the vitamin preparations, such anti-infective medicaments as redoxon 
(a synthetic vitamin C preparation), blood injected intramuscularly, 
quinine and quinine ethylcarbonate were given Symptomatic medica- 
tion with citrates, chloral hydrate, strychnine, sodium bromide, caffeine, 
phenobarbital and aminopyrme were given as indicated In the case of 
hypogalactia of the mother, artificial feeding was the main adjuvant to 
vitamin therapy 

There was no death in this series of 37 cases of infantile beriberi , 
28 patients improved considerably before they were discharged, and 9 
recovered completely except for slight impairment of the voice, which in 
the majority of the cases persisted from several weeks to two or three 
months It was also observed by one of the members of the resident 
staff of the department of pediatrics, who followed up some patients, 
that the duration of the impairment of the voice seems to be little influ- 
enced by continuing the vitamin B medication after the other symptoms 
have improved 

10 Guerrero, M , and Quintos, J El benben en los ninos de pecho, Manila, 
Imprenta de Lorenzo Crib, 1910 
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The findings b}' direct larj^ngoscopic examination might be sum- 
marized as follows The right vocal cord was paretic or could not mo% e 
completely to the median line in 4 cases, stayed immobile in the median 
line m 9 and assumed a cadavenc position in 3 The left vocal cord 
vas paretic in 5 cases completel}' immobile in the median Ime in 9 and 
cadaveric in 1 The vocal cords were bilaterally impaired in 3 cases 
The paretic vocal cord appeared at a lower level than the normal cord 
in 3 cases All the 5 patients with acute cardialgic beriberi, m whom the 
impairment of voice was slight, showed only slight congestion of the 
local cords the mobilit}* of which was normal In 1 case of mixed 
cardialgic and aphonic beriben, the vocal cords were much congested, 
pinkish and flapping somewhat loosely on respiration, with slight impair- 
ment of motion on the left side After tM'elve days the voice v as much 
improved, and another lar}'ngoscopic examination revealed no more con- 
gestion, but the left cord v. as slightly* paretic In another case, the left 
vocal cord was in the median line when first examined After thirty- 
seven da^'s in the v ard, when the voice v as practicalty normal, the cord 
appeared m the same position as at the first lar 3 *ngoscopic examination 
There was an interesting case, in which direct lar}'ngoscopic examination 
was done four times At first the left vocal cord was cadavenc After 
one week there was no appreciable improvement m the voice and no 
change m the laryngoscopic picture After twelve days more, the voice 
was improving, and the left vocal cord v as slightly mobile but not com- 
pletely coaptated with the right After one more week, the voice was 
much improved, and the left vocal cord almost completely reached the 
other cord m the median line We did not discover any sensoiy'^ distur- 
bance of the larATix in these infants W e presume that to elicit evidence 
of such disturbance in infants would be difficult 

There was a case of acute cardialgic and aphonic benben m which 
the heart vas enlarged and the right vocal cord appeared immobile m 
the median line at the first laryngoscopic examination Two weeks later, 
before the child vas discharged with all symptoms improved except tlie 
hoarseness, a second roentgenogram revealed the heart much smaller, 
but lar 3 'ngoscopic examination showed practically no change m the 
position of the vocal cords However, in the case of the malnourished 
infant witli an aphonic benben s^mdrome secondar}’- to hypogalactia of 
the mother, the paresis of the left vocal cord completely disappeared in 
twelve da}S 

During the last three years, ve have examined also a control group 
of 31 cases of children with diseases other than infantile benben whose 
ages varied from 18 days to 3 years Two thirds of them were below 
6 months old Hoarseness vas present in almost all cases The other 
prominent symptoms vere cough, cianosis. vomiting, fever dyspnea 
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noisy lespiration, nasal catarrh and frequent bowel movements Rales 
were noted m many of them Of these 31 cases the final diagnosis given 
by the pediatrician was acute bronchopneumonia m 10, acute laryngo- 
tracheobronchitis in 7, lobar pneumonia or bronchopneumonia with 
acute laryngitis in 7 and tuberculous bi onchopneumonia, enlarged thymus, 
acute bronchopneumonia with septicop 3 ’’emia, acute ileocolitis with bron- 
chopneumonia and acute laryngitis, lobar pneumonia complicated with 
empyema of the chest, peitussis and paroxysmal and protracted broncho- 
pneumonia with postdiphtheritic paralysis m 1 case each 

Roentgenograms of the heart and lungs m 17 cases of the control 
group revealed pulmonary lesions in 13 cases, ranging from opacity 
in the hilar region to pneumonic or bronchopneumonic changes Nine 
hearts showed lesions, of which 4 were said to be slightly enlarged 
without qualification as to the direction of the enlargement and 5 showed 
enlargement to the left Culture from the larynx, taken in 16 cases, 
showed Staphylococcus in 7, Pneumococcus in 6, Streptococcus haemo- 
I 341 CUS m 5, Monilia in 2 and Bacillus diphthenae in 1 

The summary of the lat^mgeal lesions in the control group is as 
follov-^s One patient had spasm of the glottis with consequent signs of 
asphyxia during lar 3 'ngoscopic examination, so that the examination was 
discontinued Twenty-two patients showed congestion of the larynx, 
particularl 3 ’- of the true vocal cords In some patients the congestion 
involved the ar 3 denoids and false vocal cords more, and some had secre- 
tion m the glottis In all the patients, however, the mobility of the vocal 
cords was practically normal In 8 patients of the control group, how- 
ever, besides the slight congestion, there Avas impairment of motion of 
the vocal cords In the patient with tuberculous bronchopneumonia, the 
right A'^ocal cord sta 3 '^ed immobile m the median line, the patient with 
enlarged thymus had slight paresis of the right vocal cord, the one 
with septicopyemia had a cadaveric left vocal cord, 1 had distinct 
postdiphtheritic paratysis of the soft palate besides the paresis of the 
vocal cords, 1 patient Avith malnutrition, who had impaired mobility 
of the left vocal cord and an enlarged heart, Avas provisionally con- 
sidered to have beriberi and improved after one month of administration 
of Autamin preparations The patient Avith bronchopneumonia associ- 
ated Avith malnutrition, immobility of the right vocal cord and a normal 
heart had a markedly improved voice after two Aveeks, Anthout vitamin 
Bj medication One patient, Avho had aphonia Avith paralysis of the left 
A’^ocal cord and bronchopneumonia, regained normal voice in four da3^s 
One patient Avith acute laryngotracheobronchitis and congestion of both 
A^ocal cords had slight impairment of motion of the left side but without 
vitamin B^ therapy the hoarseness Avas gone m one Aveek 
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COMMENT 

A comparison of the laiyngeal findings in the cases of infantile 
beiiberi with those in the control group shows the outstanding signifi- 
cance of the impaiiment of motion of the vocal colds m the explanation 
of the hoaiseness in infantile beiibeii Of the 37 patients with infantile 
beiiberi examined laryngoscopically, only the 5 caidialgic patients 
showed no impairment of mobility of the vocal cords All the rest had 
impaned motion of either the light oi the left or both vocal coids, the 
seventy varying from slight paiesis with immobility in the median line 
to complete paralysis giving the cadaveiic position In those with com- 
plicating infection, mostly of the respiratory tract, the impaired motion 
of the vocal cord was evident even when an appieciable congestion was 
coexistent or after this had disappeared It is noticeable also that the 
impaiiment of motion of the vocal cords lemains for a long time, in most 
cases lagging behind the slow clinical impiovement in the voice of the 
infant In contrast, practically all the patients m the control group 
showed only congestion, with no impaned motion unless there was 
coexistent some such condition as tuberculosis, diphtheria, enlaiged 
thymus or septicemia, which might explain the paresis, or paralysis 
At least, m the few cases in which no satisfactory explanation existed 
for the impaired mobility of the coid except the inflammation of the 
laiynx, the voice and the motion of the coids returned to noimal much 
sooner than when of beiiberic origin 

The diagnostic significance of these clinical observations is evident 
In a given case of hoai seness or weakness of the voice in an infant, an 
impaiiment of the motion of the cords, which can be detected only by 
direct laryngoscopic examination, points to a beribeiic origin or defi- 
ciency of vitamin Bi when no other or more probable etiologic con- 
dition exists, especially when it persists for some time Acute laryngitis, 
bionchitis and bronchopneumonia may pioduce congestion of the laiynx 
and cords but larely, if ever, impaii appreciably the motion of the cords 
If they do, the impairment may be secondary to concomitant arthritis of 
the ciicoarytenoid joint or occasionally myositis, especially of the thyro- 
aiytenoids, and the ankylosis of the joint may be detected by palpation 
The element of congestion may be considerable, but this subsides, usually 
within a shoit time, and the hoaiseness and impaired mobility of the 
cord likewise do not last long We lecognize that peisistent crying m 
an infant, which may in some cases be the precursor of an acute attack 
of benben, may cause some degree of hoarseness, but if they aie only 
secondary to the crying, the hoarseness and congestion of the cords are 
shoit lasting, and there is no paralysis It must be recognized and 
admitted that deficiency of vitamin (beriberi) and infection, usually 
of the lespiratory tract, may coexist The infection may make manifest a 
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latent oi subclmical deficiency of vitamin B, oi the hypovitaminosis may 
predispose to infection Either singly may give rise to hoarseness or 
weakness of the voice When they occur m combination, it becomes a 
diagnostic problem to deteimme which causes the hoarseness, whether a 
deficiency of vitamin coexists with the infection and, if so, to what 
degree We believe that in such cases, which aie frequently observed, 
laryngoscopic examination will bung much light to the problem, and 
we hope the pediatrician will come to recognize and appreciate this 
moie and more We believe also that impaired mobility of the vocal 
cord should be added to the bases for the diagnosis of infantile beriberi, 
heretofore generally recognized as breast feeding, cardiac enlargement, 
“pastous constitution,” clinical symptoms and response to the therapeutic 
test 

We have made the foregoing clinical obseivations The clinical fact 
remains, whatever may be its pathologic basis or the modus operandi 
of the agents which bring it about We lealize that some may disagree 
with us m what we are going to offer as explanation for the observed 
clinical facts Hoarseness should be distinguished from weakness of the 
voice It IS usually difficult to differentiate them m infants The 
explanation of the impaired motion of the vocal cords seems to turn on 
the vagus nerves, which innervate the intrinsic musculature of the lar- 
ynx In 1908 Albert^’- with the collaboiation of Marshall and Gilman 
showed the presence of degenerative neuritis of the vagus nerve by 
autopsy of a 3 month old child with typical cardiac beriberi Albert ‘ 
in 1915 wrote 

The failure of the extract [of tikitiki] to cure the aphonia can be attributed to 
a very advanced degenerative neuritis of the recurrent branches of the vagus 
nerve, which are the first to be affected in all cases of dietetic deficiency 

Fernando expressed the opinion that the paralysis of the vocal cord in 
his 2 cases of adult beriberi was probably due to degeneration of the 
pneumogastric nerve Although, according to Weiss and Wilkins,^" the 
theoiy of origin in the vagus nerve is less plausible than the myogenic 
theory as an explanation of the circulatory disturbances in adult beriberi, 
the laryngeal lesions causing the aphonia can be explained well by 
the nerve degeneration theory One point strongly in favor of the neural 
rather than the myogenic mechanism is the long duration of the hoarse- 
ness or aphonia It must be remembered also that in many cases of 
degeneration of a nerve there is first a stage of irritation or irritability of 

11 Albert, J A Case of Infantile Ben-Ben, with Autopsy Report, Philippine 
J Sc (Sect B) 3 345 (Sept) 1908 

12 Weiss, S , and Wilkins, R W The Nature of the Cardiovascular Dis- 
turbances in Nutritional Deficiency States (Beriberi), A.nn Int Med 11 104 (July) 
1937 
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the iien-e fibers This might be the cause of exaggerated knee jerk in 
some of the cases of incipient beriberi in adults Albert"^ m 1915 stated 
‘that infantile benberi under a dinical aspect is prmcipally a vagotonia — 
an abnormal irntabiht}' of the vagus ’ 

In regard to parahirc diseases of the larAtix. it is well to remember 
Semon's lav, vhich according to Jackson and Coates,®^ should be con- 
sidered more of a rule than a law as there are exceptions It states 
that m organic lesions of the recurrent larr'ngeal nen’e or the center from 
which it is derived the abductor fibers are affected first tlie tensors 
second and the adductors last According to Kegus this rule follows 
evolutionary' changes, since in the phylogenetic scale tiie abductor fibers 
are the latest to be acquired and they are tlierefore more vulnerable 
altliough not necessarily more superficial 

How shall one explain the different kmds of paralysis by this rule of 
Semon ^ In the first place the paresis that we obsen*ed was a sluggish- 
ness and limitation of the movement of the cord medially so that it did 
not reach the other cord at the median line We have not observed well 
vhether the cord has also any impaired mobility outward This observa- 
tion may be explained by paralysis of the adductors but this is usually 
functional and rarely occurs initially and alone, and hence the possibility 
IS remote It may be due to increased toniaty from irritabihty of the 
abductors causing them to counteract tlie adductors This would pro- 
duce the sluggish and limited medial motion of the cord The latter con- 
sideration IS possible if one believes that irritability of the whole vagus 
nerve or only of its abductor fibers may occur before the degenerative 
changes take place This may not exactly conform with the results of 
expenmental stimulation of the Aagus nerve,®® because it is difficult to 
stimulate electrically or otherwise only the abductor fibers without stimu- 
lating also the adductor and the tensor fibers 

Then in the more advanced stage, when the abductor fibers have 
degenerated, the adductors unopposed, keep the cord immobile in the 
median line But one must assume the existence of some paresis or 
V eakness of the tensors to produce hoarseness even when the two cords 
approximate m the median line When the tensors are much affected, 
the cord may be so lax as to appear to he below the level of the opposite 
normal cord as is obsen*ed in some cases Again, the influence of the 
tensors may be cited to explain the obseiwation of an improved or normal 
1 oice witli one cord persistently immobile in the center. In such cases 
tlie tensors must have recovered but not the abductors, and the cord 
becomes tense and vibrates although immobile in the median line 

13 Negus, V C The ^techanisiu of the Lan-nx, St Louis, C ilocbi 
CoTipany, 1929 
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In the final stages, when the degeneration has involved practically 
all the neive fibers, abductors, tensors and adductors, the cord shows 
complete paralysis and assumes the cadaveric position 

We would quote in this Connection the following statement by 
Jackson and Jackson 

Pathologic considerations arc fundamentally important, but as clinicians we 
must remember that any one or more of the three groups of muscular systems 
may be affected unilaterally and bilaterally We should be guided entirely by our 
knowledge of anatomy and of the normal laryngoscopic image and record wliat we 
see objectnely when examining the larynx 

These clinical obsen^ations that we have made in infantile beriberi 
point to the pathologic similarit}’’ of adult and infantile beriberi, at least 
in the laryngeal lesions As to the cause of this vagal degeneration, 
cardiac pressure seems remote, since some of the patients have no cardiac 
enlargement and among those who do there exists no constant corre- 
spondence between the side of the heart enlarged and the cord paralyzed 
According to the most widely accepted view, the cause is deficiency of 
vitamin Bi This view is supported b)' the clinical improvement that 
occurs when vitamin is administered In the final analysis, according 
to the recent theory that intoxication brought about by an intermediate 
product causes the neural and myocardial degeneration and other lesions, 
they are still indirectly caused by deficiency of vitamin Bj Is it pos- 
sible also that the different types of impaired motion of the vocal bands 
need not exactly represent stages of severity in all cases but are evidence 
of the so-called focal localization of deficiency of vitamin Bj 

SUMMARY AND CONCLUSIONS 

Thirty-seven patients with infantile beribeii, of whom 5 had acute 
cardialgic, 15 aphonic, 16 combined cardialgic and aphonic and 1 mixed 
cardialgic, aphonic and pseudomeningitic beriberi, were submitted to 
direct laryngoscopic examination Eleven of them had the disease com- 
plicated by acute infection of the respiratory tract The youngest was 1 
month of age and the oldest 9 months All except 7 were below 4 
months old Hoarseness and weakness of the voice, or aphonia, was 
the most frequent symptom The final diagnosis of infantile beriberi 
was given m all these cases by the pediatrician 

The laryngeal lesions found may be summarized as follows The 
5 patients with acute caidialgic beriberi, in whom the impairment of 
voice was slight, showed only slight congestion of the vocal cords, their 
motility being normal All the rest had impairment of motion of the 
vocal cords The right vocal cord was paretic or could not move com- 
pletely to the median line m 4 cases, stayed immobile in the middle in 9 
cases and assumed a cadaveric position in 3 cases The left vocal cord 
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was paretic m 5 cases, completely immobile in the median line in 9 
cases and cadaveric m 1 case The vocal cords were bilaterally affected 
in 3 cases In some cases the paretic vocal cord appeared at a lower 
level than the normal 

A control group of 31 children with diseases other than infantile 
beriberi but with hoarseness as a complaint also were examined laryngo- 
scopically Twenty-two of these showed only congestion of the vocal 
cords, which moved normally The rest had impairment of movement 
of the vocal cord, but m almost all of them there was a coexistent 
pathologic condition which might explain the paresis In the rare cases 
m which the impairment of motion seemed to be entirely attributable to 
the inflammatory congestion of the larynx, the hoarseness and the 
impaired mobility were short lasting m contrast to their long duration 
in the cases of beriberi 

We believe that impaired mobility of the vocal cords should be added 
to the already recognized factors m the criterion for the diagnosis of 
infantile beriberi In cases m which beriberi and acute infection of the 
respiratory tract coexist, the motility of the cords is of help m determin- 
ing whether both are present and what degree of deficiency of vitamin B ^ 
exists m the child 

The modus operandi m the production of the clinical facts observed 
seems to be first the irritation and then the degeneration of the abductor 
fibers of the vagus nerve followed by similar changes m the other fibers, 
the tensors and adductors The cardiac enlargement does not seem to 
have any influence on the degeneration 

Clinically and probably pathologically, at least with regard to the 
laryngeal lesions, there is a close similaiity between adult beriberi and 
infantile beriberi 



OROANTRAL OPENINGS AND THEIR 
SURGICAL CORRECTION 
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If the maxillary sinus is opened in the course of the removal of a 
tooth or during some other oral operation, several clinical signs give 
immediate warning The moie common ones are escape of blood from 
the nostril, escape of air into the oral cavity during expiration, frothing 
of blood from the tooth socket and escape of liquids from the mouth 
through the nostril These signs are often followed rapidly by local pain 
and inflammation within the sinus Even suppuration and empyema 
may supervene within twenty-foui to forty-eight hours Furthermore, 
these local manifestations maj be supplemented by more or less pro- 
nounced general S3'mptoms of acute infection 

, In addition to the infection, the following important factors, besides 
others, help to determine the effect of the opening in individual cases 
the cause of the opening, the conditions under which it occurred, its 
duration, the extent of immediate laceration of, and later changes m, 
the surrounding tissues, the location of the opening, the presence of 
adjoining teeth, the presence of pathologic conditions around the site of 
the removed tooth, and, finally, the condition of the sinus proper and 
of the associated anatomic structures 

A considerable proportion of these openings close by granulation, as 
would an ordinary tooth socket In a certain percentage, closure is 
delayed but still takes place without surgical intervention In other 
cases, the opening remains patent and can be closed only by means of an 
operation In any case natural closure should be encouraged and not 
retarded or prevented by unnecessary or injudicious packings of the tooth 
socket carried into the sinus 

PRELIMINARY CONSIDERATIONS 

Dental Relations and Local Pathologic Conditions — It is well to 
have a clear understanding of the dental relations and the nature of the 
local pathologic conditions, since these induce characteristic morbid 
processes which should influence or determine the mode of treatment 

From the Oral Surgery Departments, School of Dental and Oral Surgery, 
Columbia University, and The Hospital for Joint Diseases 
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Specifically . it is impoitant to know whether the tooth removed was alive 
01 devitalized and infected and whethei thcie was any pathologic condi- 
tion aiound the tooth, such as a cyst, gianuloma or abscess of bone 
These pathologic processes may m themselves diiectly pcnctiate into the 
maxillaiy sinus On the other hand, neoplasms of the maxilla which 
invade the maxillaiy sinus aic compaiativcly lare and will not be con- 
sideied in this article. 

In the lemoval of normal teeth the sinus may be broken into because 
of the anatomic relation oi thiough natuial inadvcitcnce in the opeiativc 
proceduie Infection may develop soon even in clean openings of this 
type, but it frequently yields to thoiough iingation if instituted piomptly, 
the cannula being intioduced into the oial opening and the fluid escaping 
thiough*the nostiil with the patient's head bent foiwaid In such cases 
the opening often gi anulates and closes uneventfully 

The piesence of infected teeth, the loots of which piojcct into the 
sinus proper, often leads to an acute or chionic suppuiative pioccss, 
usually charactei ized b}’’ pei iodic exaceibations, degcneiation of the lining 
membiane and foimation of pol3^ps Chionic fistulous dental abscesses 
piesenting little oi no locntgenogiaphically demonstiable dcstiuction of 
bone may dram into the sinus Sometimes a p) oi rhea pocket is found 
extending beyond the end of the root of a tooth and into the maxillaiy 
sinus Such a pocket acts like an abscessed tooth These findings should 
not, howevei. be construed as meaning that the piesence of devitalized 
teeth IS necessarily an etiologic factoi in sinal infection Such unmea- 
sui ed conclusions are pi one to lead to eri oneous diagnosis and to unnec- 
essary loss of teeth Roentgcnogi ams are helpful and often dependable 
diagnostic agents m this connection, but they should be interpreted with 
the utmost care 

Cysts and gianulomas, often associated with diseased teeth, arc struc- 
turally cncumsciibcd, and. even though infected, they give some pro- 
tection to the surrounding bone, often invaginating the appi oximating 
wall 01 laying baie the schneideiian membrane without actually pene- 
trating it Larger cysts may become continuous with the sinus When 
acute suppuration develops, the pus may evacuate into the maxillaiy 
sinus 

Pathologic Conditions of the Sinus — The condition of the sinus 
propel should be determined as cleaily as possible The maxillary sinus 
often harbois low giade infections without causing distiubmg S 3 ’-mptoms 
It may be assumed, therefore, that the acute s 3 mptoms which aiise when 
these unexpected openings are foimed aie not always due to the entiance 
of oral bacteria, as m a large piopoition of cases no infection develops 
despite the unavoidable contamination Some may be due to the activa- 
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tion of an existing doimant infection Nevertheless, the likelihood that 
infection follows because of the opening cannot be excluded Cases in 
which ascending infection developed with fatal results have been reported 
The extent of trauma, the bactenologic picture and the proneness of the 
patient to infection also should be considered as factors in the final 
determination of the cause 

An anteroposterior roentgenogram taken immediately on establishing 
such an opening may be suggestn-'e m this respect If there is no history 
of previous difficulty and the sinus appears to be clear, it may be assumed 
that it was normal If the roentgenogram of the sinus shows clouding, 
which is commonly, though not always, caused by pathologic changes. 
It may be assumed that a chronic infection has existed there before 
When one is prepaiing to close a sinus the existing condition should 
be carefully studied The previous histor)% the roentgenogram and 
transillumination are helpful and suggestive, but the actual condition 
IS best disclosed at operation 

When diseased teeth are present, the diseases wdnch affect the bony 
floor are not easil}'^ demonstrated by the roentgenograms and for this 
reason or from W'ant of appreciation are frequently overlooked The 
bone may be necrotic or permeated wuth pus Within the cavity masses 
of crumbling polyps mixed with pus and other detritus usually accumu- 
late in consequence of prolonged chronic inflammation and suppuration 
The membrane lining the floor and the lower third of the cavity may 
be necrotic wffiile a large part of that covering the upper part of the 
cavity IS intact and normal in appearance 

The aim should be to remove the diseased portion and preserve the 
apparently good part of the lining membrane The diseased membrane 
IS of poor texture and often jelly-hke and can oe wiped away wuth a 
sponge or removed with a ring curet 

Pi ognosis — This discussion is confined to cases in wdnch the disease 
IS of dental origin and lies wnthin the maxillary sinus alone In other 
types of case treatment is more appropriately and effectively managed 
by the rhinologist, alone or jointly with the oral surgeon 

In the cases of restricted disease of dental origin it can safely be 
anticipated that by eradicating the oral or dental factors and the patho- 
logic conditions from within the sinus permanent cure will be effected 
However, prognostication should always be made with a degree of 
reserve, as a sinus which was diseased and has been operated on is 
more prone to infection and complications than is a normal one With 
the impairment or destruction of the ciliated epithelium wdnch normally 
surmounts the lining membrane the tendency to infection is increased 
For this reason the apparently intact part of the lining membrane 
should be preserved Even when damaged this tissue is capable of 
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lepair and may regeneiate to some extent Such lecoiistructed tissue 
IS moie 1101 mal and more acceptable than is newly laid down lepair 
tissue 

Foieign Bodies — An oioantial fistula should nevei be closed without 
careful inspection and exploiation of the cavity for foieign substances, 
which may find then way theie from the oial cavity That the iiiigating 
solution IS returned clear is not always reassuring m this lespect In 
1 case two wads of chewing gum were found even though the fluid 
had been returned cleai for some time 

The foieign body most commonly found is a tooth oi a fragment 
of a tooth It may be forced there in the removal of teeth or by external 
violence An example is piesented in figuie 1, from the case of a boy 
of 14 He was stiuck with a baseball bat, and the partly foimed third 
molar was diiven into the sinus A roentgenogiam made m the case 



Fig 1 — partly developed third molar driven into the maxillary sinus with a 
baseball bat 

of a woman of 23 is piesented in figuie 2 She was having an impacted 
upper third molar removed under nitiogen monoxide and oxygen 
anesthesia, and the tooth was foiced into the maxillaiy sinus 

A tooth 01 a portion of a tooth forced into the maxillary sinus should 
be promptly removed, as it always becomes and acts as an infective 
foreign body Sometimes it is possible to remove such a tooth tin ough 
an enlargement of the original opening In both the cases cited the 
teeth were lodged at a distance which made them maccessable, and it 
was necessary to make an opening at the base of the malar protuberance 
over the fiist molar and the bicuspid teeth 

A more common accident is the foicmg of a fragment of root into the 
sinus Such a fragment may remain close to the point of entrance, oi 
It may be projected some distance from the opening Removal through 
an enlargement of the original opening may be attempted if conditions 
aie favorable When it is successful, the soft tissues aie approximated 
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in a favorable position for closure With a clean sinus, such a result 
IS all that IS desired 

Diaxmge — Until about a decade ago, it was an accepted practice, 
as in the Cooper operation, to establish drainage for empyema of the 
antrum through a tooth socket The opening was maintained with a 
metal tube or hard rubber plug attached to the teeth or to a dental 
restoration The sinus was often irrigated by the patient once or twice 
a day Accidental openings were treated on the same principle 

The patients were fairl} comfortable but were harassed through the 
years by the need of this aukward attention and by the constant fetid 
chronic suppuration Their physical discomfort was aggravated by 
embarrassment due to the miasmatic emanation which penetrated to 
those in their proximity Today this procedure is obsolete and probably 
rightly abandoned 



Fig: 2 — A third molar forced into the maxillary sinus in an attempt at removal 


The question arises How soon should a sinus be closed by opera- 
tion^ One cannot be dogmatic or specific on the subject If a sinus 
fails to close within three or four weeks, experience has shown that 
it is not likely to do so without an operation With epithelization of 
the opening or progression of healing beyond the stage of granula- 
tion, the cicatrix becomes fixed The aperture may become smaller, but 
complete closure does not take place (fig 3) 

Before one closes the opening, the obvious suppuration should be 
eliminated The oral opening should be closed even when drainage into 
the sinus from another source may require treatment through the nasal 
route, as permanent cure cannot be obtained while communication 
between the mouth and the maxillary sinus exists 

CLOSING THE OROANTRAL OPENING 

Closing of an oroantral opening is not always a simple or a successful 
procedure Even recent literature indicates that the operation is often 




BERGER— ORO ANTRAL OPENINGS 


405 


performed without a definite plan and often ends in uncertainty as 
to complete closure This was my experience until the technic here 
presented ^^as developed in full detail If the steps of the operation 
are caiefully observed, a good result is piactically always obtained 

The procedure ma) best be described as a “sMmg flap operation” 
The following underlying principles must be closely observed 

1 The flap should have a broad base to insure a liberal supply of 
blood and so minimize the chances of sloughing or neciotization 

2 The flap must be freely mobilized to prevent tension 

3 The edges to be apposed should be pared so that all epithehzed 
surfaces, tissue of poor texture and cicatricial tissue are removed 
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Fig 3 — A, an opening into the maxillarj^ sinus of about two years’ duration 
Cicatnzation is complete, and the surfaces are epithehzed Actual cauterization 
or the application of escharotics will not induce or effect closure B, the opening 
closed 

4 All the original tissue and cicatricial tissue of good texture, of 
which there is neier too much, should be pieserted 

5 Angulation caused by a sharp crest of bone may interfere with 
circulation It is to be remembered that a flap ivhich fits loosely at the 
time of the operation may become taut wnth postoperative edema durino- 

the first tiventy-four or fort) -eight hours and later through cicatricial 
contraction 

6 Clearly liable surfaces should be accurately apposed and coapted 
Interposition of an epithehzed surface or gaping of the wound at a 
point w^hich is not supported by bone wall prevent union 
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7 Traumatization and maceration of the tissue should be avoided, 
especiall)^ at the edges, where primary union must take place 

8 Sutures should be placed which will maintain the relation of the 
tissue until union has taken place 

Pi epmation of the Flap — An opening which followed the removal 
of a second molar is shown photographically m figure 4 The first step 



Fig 4 — An opening into the maxillary sinus of six weeks’ duration which 
followed the removal of a second molar The edges of the mucous membrane are 
turned in The gum tissue at A is inelastic and strongly adherent to the bone 
The folds of mucous membrane at B are flexible and elastic These folds of tissue 
can be displaced to advantage only after the periosteum has been released 


m closure is the excision of the tissues which form the lip of the orifice 
(fig 5 A) From the extreme edges diagonal incisions are made 
through the mucoperiosteum to the bone (fig 5 B) These incisions 
should be divergent enough to maintain an abundant supply of blood 
and yet permit of the flexibility necessary in displacing the flap When 
the bony opening is large or is enlarged in the operation, the edges of a 
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broad-based flap will be better suppoited by the bone This is an 
important detail, as incomplete closuie is often due to the fact that too 
large an area of the flap is unsupported In these cases, if piimary union 
fails the edges of the wound become separated or are curled by cicatricial 

contraction 



Fig 5 — A, first step in the operation The edge of the opening is excised, and 
a vivified surface is secured B, two divergent incisions are carried from the 
extreme edges of the opening into the folds of tissue shown at B in figure 4 C, 
the flap IS raised and the bony opening made large enough for inspection and for the 
removal of the diseased contents of the sinus Several horizontal incisions are made 
through the periosteum as indicated, with the scalpel D, the flap is trimmed to 
meet the palatal edges of the opening, and mattress sutures are introduced over 
the area where bone is lacking to secure definite coaptation £, the mattress 
sutures are reenforced, and closing is completed, with interrupted sutures The end 
of the iodoform gauze is shown protruding from the uppermost part of the wound 
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It will be noted that even though the flap raised appears to be ample, 
It IS not possible to appose the edges of the wound Examining the 
mucosa, one sees that the tissues over the periosteum present loose and 
elastic folds, as shown in figure A 2 A.B If properly treated, these should 
permit the necessary displacement Stretching is pi evented, however, 
by the closely woven and inelastic periosteum To make the necessary 
approximation possible, the periosteum must be released This is done 
by severing the periosteum alone at different levels without penetrating 
deeply where the blood vessels are lodged (fig 5 C) The thickness of 
the flap should be preserved at the points of incision in so far as is 
possible The periosteum should not be released at points too close 
to each other or too near the edges of the flap Here the terminal vessels 
are nearer to the surface, and encroachment may lead to impairment 
of the supply of blood, sloughing and necrotization When the 
periosteum is thus released, moderate traction may be exerted at the 
points of incision until the flap is loosened, so that the edges of the tis- 
sue do not merely meet but overlap 

The edges are further pared if necessary for accurate approximation 
Epithelized surfaces and poorly vascularized repair tissue which meet 
over the opening are removed, as here one depends entirely on primary 
union If it fails, closure will almost always be incomplete 

Little comfort is to be derived from the fact that a secondary open- 
ing IS so small that it barely permits the passage of a fine probe How- 
ever small the opening, oral secretions, bacteria and food will pass 
through, and constant irritation and reinfection usually result The 
parts which are remote from this vulnerable point and which are sus- 
tained by the underlying bone always close In fact, it would be diffi- 
cult to maintain an opening in such parts or higher in the vestibule 

The next important step is accurate suturing Apposition of the 
viable surfaces is secured with mattress sutures in the area overlying the 
opening, as shown in figure 5 D The mattress sutures should be reen- 
forced with interrupted ones The rest of the wound is closed with inter- 
rupted sutures (fig 5 E) 

Postoperative Care — There are several views on the subject of 
dressing and postoperative care in these cases Some favor permitting 
the sinus to close by primary intention without further care Others 
provide drainage, as in the Caldwell-Luc operation, through a puncture 
m the nasal wall 

It is my practice to introduce 12 to 15 inches (30 to 38 cm ) of 
inch (1 27 cm ) 5 per cent iodoform gauze into the uppermost part of 
the buccal fold between the last suture and the termination of the incision 
The gauze is matted down on the floor of the cavity where most of the 
bleeding occurs, but no attempt is made to pack the sinus In experience, 
immediate complete closure is not always good practice It is desirable 
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to remove by lavage the postopeiative blood clot, which fiequently 
breaks down and becomes infected Fuitheimore, during a period of 
the healing piocess there is the cicatiicial ooze always pionounced in 
granulating laiger bony surfaces, which is likewise subject to stagnation 
and infection In seveial cases m which no piovision was made for 
postopeiative care, infection followed and a nasal puncture had to be 
made to get rid of it 

The gauze is left undisturbed during the first forty-eight hours and 
IS lemoved in parts in two or three days to prevent secondaiy hemor- 
rhage The sinus is lavaged during the first week or ten days with 
tepid physiologic solution of sodium chloi ide 

The soundness of this practice in the type of case heie described is 
confirmed by the fact that secondary complications weie noted in only 
a few cases The nasoantral wall was always left intact Pieservmg 
this normal state probably contributed to the success This procedure 
may not apply equally well when complications are present in the nose 
or the other accessoiy sinuses 

SUMMARY AND CONCLUSIONS 

An oroantral fistula may become established because of the following 
conditions 

1 In the removal of a normal or an impacted tooth, because of 
the anatomic relation, without pathologic conditions 

2 Through operative inadvertence in the removal of teeth 

3 Thiough infections, cysts and neoplasms, which may destroy the 
intervening bone so that the sinus becomes involved 

4 Through traumatic injuries associated with fracture of the bony 
wall and a break m the continuity of the mucous membrane 

5 Through loss of bone following osteomyelitis and necrosis of the 
maxillary bone, with destruction of the soft tissues 

These openings lead to infection of the sinus and degeneration and 
destruction of the Schneiderian membrane They should be closed 
promptly, therefore after the obvious infection has been eliminated 
Foreign bodies, such as teeth, fragments of teeth or other substances 
which may find their way into the cavity, should first be removed 

The advantages of the “sliding flap” operation here described are as 
follows 

1 The palatal tissues remain intact, with an undisturbed surface 
relation and blood supply 

2 No bony surface remains exposed to be filled in and covered with 
granulation tissue 
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3 When the tissues are pioperly approximated and sutuied, union 
takes place by primary intention, except at points intentionally kept 
open for drainage and inigation 

4 The buccal flap is merely an extension of tissue normal to the 
paits 

5 In the course of time, surface adaptation occurs which is more 
like that of the alveolar iidges in outline (While this is not important 
from the suigical standpoint, it is desirable for later dental prosthetic 
restorations ) 

6 The fact that the flooi of the antrum after healing may be some- 
what higher and nearer to the ostium than it was originally may be 
advantageous in the cleansing of the cavity 

10 East Seventj -Fourth Street 



CONSTITUTIONAL BACKGROUND OF INFECTION 
OF THE UPPER PART OF THE 
RESPIRATORY TRACT 


JOHN B PRICE, MD 

KORRISTOWX, PA 


For mail} ages textbooks and phisicians dealt scantily iMth infec- 
tion in the upper part of the respiratory tract Writers of textbooks 
im ariably relegated it to a minor place Most books on medicine began 
Mith another subject, as tiphoid or perhaps pneumonia Toda} this is 
quite changed Infection of the upper part of the respiratory tract, its 
serious attending sequelae and its accompan}ing bodil} reactions proba- 
bly are d^^elt on more adequately and investigated more attentivel} 
than at any time since the daun of modern medicine The problem 
is not neu , it has been discussed and written about m many ages and 
many climes Long before modern medicine was evolved it was present 
Herodotus ^ said concerning the Egr'ptians in 425 B C , “physicians 
swarmed all o^er Eg}^! and treated every disease as a local disorder,’' 
and “some,” he said, “treated diseases of the eye and head only ” He 
further stated that the people complained to the emperor that this should 
be changed and the physician made to treat the body as a uhole 

In Burton’s “The Anatomy of Melancholy,” ^ written in 1620, ref- 
erence IS made to Heunnus, a Dutch physician and writei who lived in the 
middle of the sixteenth century, who, in searching for causes of diseases 
of the mind, ascribed one division “to excrements of the brain, catarrhs, 
sneezing, rheums and distillations of the body ” Here are two widely 
divergent thoughts, one antedating the first centur}^ A D 

I think It was about thirty years ago that an eminent American 
bacteriologist enunciated his theor}'^ of focal infection and the relation 
of bodily diseases to pathologic changes in, and infection of, the head 
I believe he created a great deal of discussion 

In 1915 Billings,^ a Chicago physician and author, delivered ten con- 
secutive lectures on focal infection at Stanford University Almost 


Read at a meeting of the Philadelphia Laryngological Society, May 2, 1938 

1 Herodotus Histor 3 % translated by G Rawiinson, New York Tudor Pub- 
lishing Co, 1932, p 108 

2 Burton, R The Anatomv of Melancholy, ed 6 (1651), translated by 
t Dell and P Joran-Smith, New York, Farrar and Rhinehart, Inc, 1929 

3 Billings, F Focal Infection The Lane Medical Lectures, New York 

D Appleton and Compam% 1916 ’ 
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every one has attacked the problem fiom the point of view of focal 
involvement My object in this paper is to combat the thesis underlying 
such an attack 

It IS an old observation that certain peisons suffer much more fie- 
quently from infections of the upper part of the respiratory tract than 
others If one considers the whole population of a certain area, exposed 
to the same or similar enviionmental factois and exogenous agents, 
such as infections, the fact that only a ceitain portion of the population 
IS affected by infections of parts of the upper respirator}'’ passages seems 
to indicate that endogenous constitutional factors play a role in the 
pathogenesis of such infections 

In any study of the role of the constitution m the genesis of a disease 
It seems necessaiy not only to demonstiate the importance of this 
factor by statistical methods but to analyze the mechanism by which the 
abnormal constitution causes susceptibility to a certain disease 

Without the possibility of resorting to laboratory methods of 
research or the facilities for experimentation on animals, such as cats, 
guinea pigs and mice, one has to approach this subject from an empiric 
standpoint Scientific proof or formulas must give way to observation, 
and one must proceed empirically and clinically Therefore, the con- 
firmation of my hypothesis will be based on observation of a large 
number of patients, both institutional and private 

A number of authorities have found constitutional dyscrasia the 
governing factor in infections of the upper part of the respiratory tract 
Bauer and Stem * found that infections of the middle ear occur in certain 
families with peculiar hereditary taints, pursuing an unusually protracted 
course, and m a great many instances observed an abnormal structure 
of the eustachian tube or the middle ear 

Wittmaack ® noticed differences m the development of pneumatic 
cells of the temporal bone and also anatomic and histologic differences 
m the structure of the mucous membrane 

Schaeffer ® stated that many reflex and referred nasal manifestations 
that occur m nasal disease can be accounted for by the anatomic 
arrangements and relations of neurons composing neuron circuits 

Kutepow ^ found otitis media m many patients of the lymphatic and 
asthenic constitutional type 

4 Bauer, J , and Stem, C Konstitutionspathologie in der Ohrenheilkunde, 
Berlin, Julius Springer, 1926, p 82 

5 Wittmaack, K, in Henke, F, and Lubarsch, O Handbuch der speaellen 
pathologischen Anatomie und Histologic, Berlin, Julius Springer, 1926, vol 12 

6 Schaeffer, J P The Nose, Paranasal Sinuses, Nasolacrimal Passageways, 
and Olfactory Organ m Man, Philadelphia, P Blakiston’s Son & Co , 1920, p 294 

7 Kutepow, J P Ueber die Bedeutung des Konstitutionsmoments in der 
Pathogenese der Ohrenkrankungen, Ztschr f Hals-, Nasen- u Ohrenh 9 497, 
1925 
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Spira® observed that patients with other degenerative conditions, 
such as lymphatic hypei trophy and endogenous diseases, aie moie often 
afflicted with disease of the upper part of the respiratory tract than are 
those of any other type 

Siemens ° and Weitz found pecuhai leactions of the mucous mem- 
brane 111 patients with lymphatic hypei plasia 

Bauer and Stem’-® stated that it is most impoitant to examine the 
noses and throats of those who have any constitutional anomaly 

In 1925 Kutepow compiled observations on infections of the head 
Of 47 patients, 43 were distinctly of the lymphatic and asthenic con- 
stitutional type, and little if any progress was made m treating them 

Jarvis’- leported observations and statistics collected by “fifty 
nationally known medical men ” He said that the “mucous membranes 
of the upper lespiiatoiy tract piesent diffeient colors m the sympa- 
thetic and the pai asympathetic type, which gives one an indication of 
the constitutional type of the patient with whom one is dealing ” In a 
private communication (1936) he stated that the problem is basically 
one of oxygen metabolism, m which bodily catalysts or activators play 
the most important part in building and lebuilding bodily cells He 
stated that “disease begins when cells do not get a piopei quality or 
quantity of food and oxygen , thus, the factors constituting the funda- 
mental life of the cell being interfered with, departure from the normal 
chemical constitution of the body begins ” He concluded that the 
pioblem in disease of the upper part of the respiratory tract is not one 
of infection but one of oxygen metabolism 

Draper complained against the habit of clinging to mechanistic 
tradition in treating sinus disease m relation to its etiology 

Fenton said, “Influences of a general order with definitely lower 
resistance m susceptible persons especially chilling of the body 

8 Spira, R Ueber Hereditat bei Ohrenkrankheiten, Monatschr f Ohrenh 
48 354, 1914 

9 Siemens, H W Die Zwillingspathologie, ihre Bedeutung, ihre Methodik, 
ihre bishengen Ergebnisse, Berlin, Julius Springer, 1924 

9a Weitz, cited by Siemens,® p 101 

10 Bauer and Stein,^ p 108 

11 Kutepow, cited by Bauer and Stein,^ p 90 

12 Jarvis, D C Changes in the Color of the Intranasal Mucous Membrane 

as a Guide to the Status of the Sympathetic and of the Parasympathetic System 
Arch Otolaryng 21 131 (Feb ) 1935 ’ 

13 Draper, G Human Constitution A Consideration of Its Relationship to 
Disease, Philadelphia, W B Saunders Company, 1924 

14 Fenton R A Non-Infectious Factors in the Etiology of Sinus Disease, 

with Special Reference to the Reticulo-Endothelial System, Tr Am Larvne Rhin 
& Otol Soc 36 128, 1930 J-aryng, Kiiin 
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surface,” with particular lefeience to the reticuloendothehum, may play 
a large part in the process of infection of the upper part of the respira- 
tory tiact 

In the discussion following Fenton’s paper, Lee M liurd said, 
“Sinus trouble does not stait from a bacterial focus I think it is 
allergic There is also a Autamm influence ” 

Ruskin said, “The autonomic nervous s}stem in the nose is related 
to the 1 eticuloendothelial s}stem, this probably leacts on the autonomic 
system, causing vasomotor changes in the nose ” 

Lewy, of Chicago, said, “Study of the underlying constitutional 
factors in disease is making itself felt m all branches of medicine ” 
Fenton and Larsell,^“ of the University of Oregon Medical School, 
Portland, in 1931 reported research work which indicated the importance 
of the production of histiocytes and their relation to the reticuloendo- 
thelial system in the nasal mucosa in the defense mechanism against 
infection of the upper part of the lespiratory tract 

In order to study the influence of constitutional factors m infections 
of the upper part of the respirator}^ tract, tivo groups of subjects Avere 
examined 

One of these groups was selected from 754 male and female students 
at a college (Ursinus College, Collegeville, Pa ) and was composed of 
young men and women wdio came from good, solid, substantial, middle 
class families, representing the average, normal type The other group 
was a cross section of the inmates of an institution wdiich contains 
persons, both male and female, of degenerative types (Pennhurst State 
School, Pennhurst, Pa ) Members of both these groups live in the 
same vicinity, the institutions being within 10 miles (16 kilometers) of 
each other The tabulations are intended to give light on the constitu- 
tional backgrounds of persons of both groups and the percentage suffer- 
ing from mfectn'^e disease of the upper part of the respiratory tract It 
is obwous that subjects of the degenerative type are more affected by the 
constitutional factors m their basic background than are those of the 
other type, Avho are slightly affected The first tabulation represents 
data on students of Ursinus College over tw'o years The diagnosis 
was made from the history and from clinical examination by me In this 
series, it will be noticed, there are 23 patients with a history of a definite 
infection, 18 of the 23 offered no information of interest aside from a 
history of such diseases as pneumonia, heart disease and common diag- 
nostic entitles How^ever, 5 had a definite history of tuberculosis m 
the parents 

15 Fenton, R A, and Larsell, O Some Experimental and Clinical Observa- 
tions on “Reticulo-Endothelial” Components of Accessory Sinus Mucosa, Tr Am 
Acad Ophth 36 225, 1931 
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Subject 

Family History 

J A 

No contributory data 

0 B 

No contributory data 

I K 

No contributory data 

A M 

No contributory data 

F M 

No contributory data 

F S 

Tuberculosis 

F T 

No contributory data 

R Y 

Tuberculosis 

I B 

No contributory data 

F B 

Tuberculosis 

V J 

No contributory data 

N P 

No contributory data 

H S 

No contributory data 

B M 

Tuberculosis 

N D 

No contributory data 

E F 

No contributory data 

S K 

No contributory data 

A L 

No contributory data 

R M 

No contributory data 

N L 

No contributory data 

L W 

Tuberculosis 

J C 

No contributory data 

B W 

No contnbutory data 


Personal History 

Infection of posterior ethmoid sinus 
Ethmoiditis 

Infection of ethmoid sinuses 
Bilateral infection of ethmoid sinuses 
Infection of ethmoid sinuses 
Chronic infection of ethmoid sinuses 
Bilateral infection of ethmoid sinuses 
Chronic ethmoid and maxillary sinusitis on left 
Infection of maxillary and ethmoid sinuses 
Purulent infection of maxillary and ethmoid 
sinuses on right side 
Infection of ethmoid sinuses 
Infection of ethmoid sinuses 
Infection of ethmoid sinuses 
Infection of ethmoid and maxillary sinuses, old 
infection of ear 
Mastoiditis at 3 years 
Chronic otitis media 
Mastoiditis at 10 years 
Chronic otitis media 
Mastoiditis at 15 years 
Mastoiditis at 7 years 
Mastoiditis at 9 years 
Otitis media 
Chronic otitis media 


In the second tabulation aie data on 42 patients selected from 100 — 
a cross section of the inmates of an institution for persons of definite 
constitutional types involving degenerative and acquired conditions m 
the familial backgiound, the Pennhurst State School at Pennhurst, Pa 


Subject Family History 


Personal History 


R D 

V M 

J D 
O B 

L T 
O G 
F W 

A K 
G L 

W M 

J S 
R N 
J C 

B H 

F R 

A B 


Mother died of tuberculosis, siblings 
feebleminded 


Father murdered mother 


Father alcoholic, died of tuberculo- 
sis, mother psychotic and alcoholic 
Father nervous but otherwise in good 
health, mother well 


Siblings feebleminded 

Mother and siblings feebleminded 

Father low grade, he and one of his 
brothers deaf, mother of low mor 
ahty, siblings feebleminded 

Father healthy, mother defective 

Father healthy, mother feebleminded 
and syphilitic 

Siblings retarded 


Father alcoholic, mother feebleminded 
Nothing known 

Father feebleminded, mother had 8 
stillborn children, 2 of 5 siblings 
apparently normal 

Father had dementia praecox, appar- 
ently arrested, mother feebleminded, 
6 siblings, all feebleminded 
Mother insane 


Parents apparently normal 


Numerous infections in upper part of 
respiratory tract, bilateral otitis media, 
bilateral mastoidectomy, mastoid tip on 
right side, not removed, causing moder- 
ate discharge 

Epilepsy, numerous infections of upper 
part of respiratory tract, chronic otitis 
media 

Bilateral otitis media with more severe 
involvement on left side 
Epilepsy, chrome bilateral otitis media, 
numerous infections of upper part of 
respiratory tract, enlarged infected 
tonsils 

Chronic otitis media on right side, in 
fected tonsils 

Chronic otitis media, infections of upper 
part of respiratory tract 
Infected tonsils and adenoids, many infec 
tions of upper part of respiratory tract, 
otitis media, secondary infection of 
lungs due to postnasal drip 
Numerous infections of upper part of 
respiratory tract, chronic otitis media 
Numerous infections of upper part of 
respiratory tract infected tonsils and 
adenoids, chronic otitis media 
Infections of upper part of respiratory 
tract, cervical lymphadenitis, chronic 
otitis media 

Infections of upper part of respiratory 
tract chronic otitis media 
Deviated nasal septum chronic otitis 
media, infected tonsils 
Tonsillitis, infections of upper part of 
respiratory tract 

Infections of upper part of respiratory 
tract many attacks of tonsillitis 

Chronic mastoiditis numerous infec 
tions of tonsils and adenoids, infections 
of upper part of respiratory tract 
Whooping cough, epilepsy, prolapse of 
rectum, infections of upper part of 
respiratory tract, chronic infection of 
both ears 
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Subject 
M W 

r B 

^ G 
M A 

P E 

J K 

J W 

W S 

R P 
C P 

R A 

M Z 
:i D 

o p 

S D 

J o 

r K 
P M 
T B 

W OB 

W B 
C W 

R W 

A B 
E S 
G M 


Pninllj History 

rather bcalthj , mother In poor 
health and said to be epileptic, 
1 sibling probablj mentally dcfcc 
tive 

Mother in insane a^jlum 7 siblings 
all leebleramded 

One feebleminded sibling 

Parents apparently normal 


Parents apparently normal 


rather in Insane asylum, mother 
apparently normal 

Parents apparently normal 


Pamily of poor stock 


Pamily apparentlv normal 

Father alcoholic, mother apparently 
normal, siblings mentally defective 

No history of mental deficiency In 
family 

Some mental retardation in siblings 
Mother has tuberculosis 


rather drunkard and suicide (subnor 
mnl), half brother mentally dc 
fective 

Father alcoholic, died of tuberculosis, 
mother often an Inmate of Insane 
asylums 

Mother apparently subnormal, 5 sub 
normal siblings by her second hus 
band 

Father dead mother apparently in 
good health 

Parents apparently normal 

Father healthy, although nervous 
mother apparently healthy, of 6 
siblings 2 died of syphilis and 1 
has club feet paternal grandfather 
said to bo an opium addict 

Father alcoholic, 5 feebleminded sib 
lings, mother apparently healthy 

No contributory data cveept that 
father had a nervous breakdown 

Two of 8 children stillborn, 1 died of 
empyema 


Mother supposed to be feebleminded, 
15 siblings, 8 of whom died 


Father died of chronic alcoholism, 
mother died of tuberculosis 

rather died of cancer, mother appar 
ently healthy 

rather committed suicide 7 siblings 
all cared for m institutions and all 
retarded 


Personal History 

Infections of upper part of respiratory 
tract, many attacks of tonsillitis 


Measles, whooping cough, numerous in 
fcctlons of upper part of respiratory 
tract 

Chronic otitis media. Infection of upper 
part of respiratory tract 
Pneumonia, measles, whooping cough, 
mumps, epilepsy, Infection In upper part 
of respiratory tract, sinusitis, otitis 
media. Infected tonsils 
Measles whooping cough, chIekcnpo\ 
diphtheria, epilepsy, numerous infec 
tions of skin, chronic otitis media 
Infections of upper part of respiratory 
trnet dcfectlye tonsils 
Whooping cough, syphilis, otitis media, 
tonsillitis Infections of upper part of 
respiratory tract 

Mongolism, infections of upper part of 
respiratory tract, purulent rhinitis, 
sinusitis, otitis media 
Microceplialln, Internal strabismus, infec 
lions of upper part of respiratory 
tract, tonsillitis 

Mongolism, Infections of upper part of 
respiratory tract, sinusitis, mastoiditis 
Measles chickenpox, whooping cough 
tonsillitis. Infections of upper part of 
respiratory tract 

Infections of upper part of respiratory 
tract, chronic otitis media, neurologic 
disease 

Pneumonia and measles. Infections of 
upper part of respiratory tract 
Hydrocephalus, chronic otitis media, in 
fcctlons of upper part of respiratory 
tract Infected tonsils and adenoids 
Infections of upper part of respiratory 
tract chronic otitis media, infected 
tonsils and adenoids 
Infections of upper part of respiratory 
tract, chronic otits media and sinusitis 

Pneumonia, infections of upper and lower 
parts of respiratory tract, chronic otitis 
media and sinusitis 

Unilateral otitis media, infected tonsils 
and adenoids 

Epilepsy, chronic otitis media, infections 
of upper part of respiratory tract 
Numerous Infections of upper part of 
respiratory tract chronic otitis media 
infected tonsils 


Infections of upper part of respiratory 
tract, infected tonsils and adenoids, 
chronic otitis media 

Chronic otitis media, infected tonsils and 
adenoids. Imbecility 
Convulsions during teething, usual dis 
cases of childhood, convulsions about 
once a month at age of 17 many Infee 
tions of upper part of respiratory tract 
2 mastoidectomies, imbecility 
Measles, mumps, whooping cough con 
genital feeblemindedness, epilepsy, posi 
tivo Wassermann reaction many Infec 
tions of upper part of respiratory tract 
maxillary sinusitis, infection of ethmoid 
sinuses chronic osteomyelitis, imbecility 
Chronically discharging ears Infections of 
upper part of respiratory tract numer 
ous carious teeth ethmolditls moronity 
Maxillary and ethmoid sinusitis numerous 
Infections of upper part of respiratory 
tract 

Measles whooping cough mfections of 
upper part of respiratory tract, post 
nasal infection, infected tonsils and 
adenoids 
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The third tabulation consists of data on 7 patients selected fiom a 
private piactice and the Montgomery Hospital, Noriistown, Pa 

Subject Summary of Case 

A M Tu'elvo years of age, atrophic rhinitis, bilateral purulent mastoiditis 

B A Eight years of age, atrophic rhinitis, bilateral purulent mastoiditis 

E B Eemale, 24 years of age, purulent pansmusitis (father died of acute toxic dementia 
following purulent pansmusitis with generalized infection of upper part of respi- 
ratory tract, including both tonsils and teeth, brother also had purulent mas- 
toiditis) 

M E Eemale, 5 years of age, asthma, bronchitis, repeated infections of upper part of 
respiratory tract, ethmoiditis (father a heavy dnnlver, mother died of tubercu 
losis) 

E E Thirty-two years of age, definite bronchial asthma, bronchitis, chronic hyper 
plasia of nose and throat including tonsils (diabetes m 2 members of family) 

E T Seventeen years of age, purulent bilateral ethmoiditis, no illness until 16 years of 
age, 4 plus reaction to Wassermann test, acquired within one year of onset of 
sinus infection (poor, illiterate parents) 

G H Thirty four years of age, asthma, bronchitis, pansmusitis, bilateral maxillary and 
ethmoid sinusitis, infection of left nuddle ear, abscess of lung 

Each one of these patients had hyperplasia of the entire upper part 
of the respiratory tract They had one thing m common, overgrowth 
of tissue within the mucosal area of this region This is associated fre- 
quently with imbalance of the autonomic system The following char- 
acteristics in the 7 patients were noticed familial background of some 
constitutional or endogenous disease, tuberculosis, diabetes, chronic 
alcoholism or syphilis, and highly colored (red or dark led), thick 
mucous membranes with poor neurogenic response They all seemed to 
have autonomic imbalance, and they all had similar diseases and 
symptoms 

In the mechanism of infection or disease of the upper part of the 
respiratory tiact several factors may play a lole For example, endo- 
crines inducing abnormal metabolism of cells in various organs, with 
insufficient utilization of substances necessary for normal bodily metab- 
olism, may be impoitant Certain neuiogenic factors causing abnormal 
reactions, particularly within the vascular system, with lack of normal 
reflex response in the mucous membiane, may be the determining cause 
For example, if there is insufficient reflex vascular response in the mucous 
membrane, theie will be a lowered constitutional state, which gives 
insufficient protection to the subject and exposes him to many types of 
localized infection The last-mentioned factoi may easily be studied 
by determining the reaction of the vessels to stimuli, both mechanical 
and biologic To this end dermographism m groups of patients was 
studied, because it is well established that the dermograpliic response 
varies according to vasomotor stability A study of the relations of the 
two groups was made 

Two tabulations are appended concerning the dermographic tests 
in the first and the second group The first, normal, group was tested 
on Jan 3, 1939 
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The second gioup, composed of subjects of abnormal types, was 
tested on July 25, 1938 The subjects were tested by making dermo- 


graphic 

lines on 

the 

chest 
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In the study of dei mographism the inmates of the Pennhurst institu- 
tion, group 2, showed extreme abnormality and an extremely high 
percentage of pathologic reactions, marked by edema and long per- 
sistence of the vascular i espouse of the skin (up to thirty minutes or 
more) In the other group, from Ursmus College (group 1), the 
dermographic response was practically of no significance, showing little 
vascular reaction to mechanical stimulation It should, however, be 
emphasized that anomalies of the vasomotor apparatus may be only one 
of the constitutional factors, further study may reveal many others 
Empirically it would appear that patients who show lymphatic hyper- 
plasia with dysfunction of the vegetative system and abnormal vascular 
and neurogenic responses have not only bad constitutional backgiounds 
but some form of endogenous constitutional dyscrasia Of these 
patients, a consistently high percentage have chronic infection of the 
upper part of the respiratoiy tract 

The students of the first group made little if any response to the 
dermographic tests and the appearance of the mark and the length of 
time that it remained on the skin were of little significance Aside from 
the clinical and empiric observations made with these tests a practical 
observation also was recorded In 5 of the subjects in the second group, 
on whom surgical work aside from tonsillectomy had been done, it was 
noticed that the end result was poor and the healing delayed It appears 
that this procedure might give a good indication of the prognosis for sur- 
gical work on patients with low vasomotor stability and poor neurogenic 
response when purulent infection of the upper part of the respiratory 
tract IS present In other words, the prognosis for this type of patient 
may vary with the intensity of the dermographic reaction 
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COMMENT 

With legal d to tieatment, little is accomplished unless one can 
definitely change the constitutional factois in the case Naturally, when 
the basic backgiound of the patient is at fault the problem is almost 
hopeless However, ceitam therapeutic measures seem to offei a good 
deal of benefit For example, m the field of allergy sometimes a small 
change in the diet gives gieat lehef of the patient’s symptoms In 1 
case, in which a child was dunking a quait of milk a day, the elimination 
of this food brought about a cessation of the distuibance m the upper 
part of the respiiatory tract, the turbinates became smaller and less 
edematous, and the cough, undoubtedly an allergic phenomenon, dis- 
appeared In another case, of asthma with bronchitis, 3 minims 
(0 18 cc ) of insulin effected a complete change, undoubtedly because 
insulin IS a hormone to the parasympathetic mechanism and since it 
apparently regulated the imbalance in the involuntary mechanism it 
restored the basic equihbiium of the body It should be lemembered 
also that mild stimulation of the s>mpathetic nervous system will stimu- 
late the thyroid and correct the lowering of physiologic metabolism 
incident to endocrine disturbance This often lesults m physiologic 
balance, and symptomatic relief is experienced Oldei physicians knew 
of and spoke about “altei atives ” I believe there was truth in their 
view Ceitamly the substances appear to do some good 

Recently potassium chloride m 5 giaiii (0 32 Gm ) doses has been 
tried with a view to changing the basic bodily reactions For patients 
of certain types, it will no doubt do good The end result to accomplish 
IS physiologic equihbiium If the autonomic system, the endocrine 
system or the acid-base metabolism is at fault, one must diagnose the 
condition and attempt to legulate it physiologically 

SUMMARY 

The incidence of infection of the upper part of the lespiratoiy tiact 
in two constitutionally different groups of peisons was studied 

Group 1 included average, noimally healthy college students 

Gioup 2 included a cross section of the inmates of a school for 
persons of low giade mentality 

In addition, a number of private patients wei e studied 

The difference in the incidence of infection of the upper part of the 
lespiiatory tiact in the two groups stiikmgly indicates the variation of 
the constitutional factor 

In an analysis of this factor, the vasomotor leactions in the two 
gioups weie compared by studying the dermographic response 
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The deimographic reaction was much moie marked and definite in 
group 2 

It IS pointed out that abnormal vasomotor reactions may play an 
impoitant part m the mechanism of infection of the upper part of the 
respiiatory tract 

Note — Dr McClellan Wilson, of Pcnnlnirst State School, and Dr J Harold 
Brownback, of Ursinus College, helped with the collection of data and vith the 
dermographic studies of the students from then respectnc institutions 
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Tuberculosis affecting the larynx of children is not frequently con- 
sidered This is so because pulmonary tuberculosis is infrequent in 
children Tuberculosis of the larynx of a child is usually discovered 
during routine examination because the symptoms are frequently not 
pronounced 

As early as 1806 Laignelet^ reported the case of a child 12 years of 
age Thirty years later Trousseau and Belloc^ reported 2 cases and 
called attention to the rarity of tuberculosis of the larynx before puberty 
The statistics of many investigators verify the rarity of this condition 
Only 1 of 500 tuberculous larynges examined by Mackenzie ^ was that 
of a child Of 100 tuberculous patients on whom autopsy was per- 
formed, 5 were under 15 years of age Demme* reported laiyngeal 
mvohement in 7 children m 1883 In the same year Froebelius ® 
reported on a series of 16,581 autopsies on children during a ten year 
period There were 416 with pulmonary tuberculosis and of these, 10 
had ulceration of the larynx Heinze ® found 5 cases of laryngeal 
involvement in childien under 10 years of age in 1,226 autopsies One 
child was less than 1 year old Blumenfeld and Goebel examined the 


From the Otolaryngologic Service of Dr M C Myerson, Sea View Hospital, 
Staten Island, N Y 


1 Laignelet, L F Recherches sur la phthisie laryngee. Thesis, Pans, no 
38, vol 61, 1806 

2 Trousseau, A, and Belloc, H Traite pratique de la phthisic laryngee. 
Pans, J B Bailliere, 1837, observation XL, p 100 , observation LIX, p ISO 

3 Mackenzie, AI Traite pratique des maladies du larynx, du pharynx et de 
la trachee, translated by E J Moure and F Bertier, Pans, O Doin, 1882 


4 Demme, cited by Perrin is 

5 Froebehus, W Ueber die Haufigkeit der Tuberculosis und die hauptsach 
lichen Localisationen im zartesten Kindesalter, Jahrb f Kinderh 24 47 1886 


6 Heinze, O Die Kehlkopfsschwindsucht, Leipzig, Veit u Comp , 1879 

7 Blumenfeld, F, and Goebel, W Ueber die Kehlkopfschwmdsucht 
Kindern, Ztschr f Lar> ng , Rhin , Otol 23 267, 1932 
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larynges of 89 childien suffering with pulmonary tuberculosis They 
found 34 8 pei cent to be normal There were questionable lesions in 
315 per cent and fiank ulcerative lesions in 33 7 per cent These 
figuies are open to question because they are at variance with those 
ot many experienced woikers in this field Lipovetskaya ® found 
lai3mgeal tubeiculosis m 2 of 60 children with the open type of 
tuberculosis 

At the piesent time we have 115 children in the pediatric service at 
the Sea View Hospital One hundred were examined, and 49 of these 
had laryngeal changes Of these 49, 30 had tubercle bacilli in their 
sputum, or feces or gastric contents 

The patient in the case reported b}' Nobecourt and Tixier® m 1909 
is the youngest one on record, an infant 33^ months old On post- 
mortem examination the larynx was found to contain gianulation tissue 
and ulcerations 

Various reasons are given foi the relativ'e infrequency of this con- 
dition Murano expressed the belief that the lymphatic ring of 
Waldeyer exerts a protective influence Barthez and Sanne^’^ stated 
that the symptoms are not noticed early because of their mildness 
Later, m the majority of cases they are overshadowed by the general 
complaints, which appear to be more important Hoarseness and 
dysphagia may appear just before death In this connection Myerson 
called attention to the fact that there is frequently a hematogenous 
spread of the disease to the larynx and other visceia shortly before death 
For this reason postmortem observations m the larynx are not always 
reliable or dependable Barthez and Sanne mentioned that the child’s 
larynx is not exposed to abuses which frequently cause chronic laryngitis 
such as alcohol, tobacco and dust, as m the occupations 

The method of production of the laryngeal infection is discussed 
by many authors Louis was first to ascribe infection of the larynx 
to the sputum Similar observations were made by Gouguenheim and 

8 Lipovetskaya, E N Laryngeal and Pharyngeal Tuberculosis in Children, 
Probl tuberk , 1936, pp 1569-1570 

9 Nobecourt, P , and Tixier, L Tuberculose du larynx chez un enfant de 
334 mois. Bull Soc de pediat de Pans 11 368, 1909 

10 Murano, G Su due casi di tubercolosi laringea, Pediatria 43 1254, 1935 

11 Rilliet, F, and Barthez, E Traite clinique et pratique des maladies des 
enfants, ed 3, revised by E Barthez and A Sanne, Pans, F A’can, 1891 

12 Myerson, M C Tuberculosis of the Larynx, Quart Bull , Sea View Hosp 
4 127, 1938 

13 Louis, P C A Recherches anatomico-pathologiques sur la phthisie, Pans, 
Gabon & Cie, 1825 
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Tissier/^ Fraenkel and others Infections b}- way of the blood vessels 
and lymphatics were first described by Isambert in 1874 Catti and 
others also expressed the opinion that infections occur in this manner 
Direct invasion of the laryngeal mucosa by the organisms carried in 
inspired dust was mentioned by Perrin as the causative factor m his 
case 

The methods of infection may be listed m their order of frequency 
as follows (1) by way of the lymphatics from the primary pulmonary 
lesion, (2) by diiect contact with the bacilli-laden sputum, (3) through 
the blood stream, as in miliary infections, and (4) by direct extension 
from a primary pharyngeal lesion 

The pathologic process of tuberculosis has recently been discussed by 
Myerson 

None of our patients had a laryngeal lesion at the same time as the 
primary complex 

The possibility of infection of the larynx fiom tuberculosis of the 
tonsils and adenoids must be considered 

In several of our patients m whom the pulmonary lesion was either 
of the arrested or of the glandular type the tonsils and adenoids were 
removed and on section proved to be tuberculous Infection occurring 
through the lymphatics or submucosal tissue must be considered It 
is well known that streptococcic infections of the larynx are not infre- 
quently secondary to tonsillar or peritonsillar inflammation and are due 
to direct extension 

Laryngeal involvement occurs more often with the caseous pneumonic 
type of pulmonary tuberculosis than with any other type of lesion 
Since the sputum is positive more often in this than m any of the other 
types of infection, involvement of the larynx by direct contact with 
infected sputum must be considered as the most frequent mechanism 
of infection 

SYMPTOMATOLOGY 

We were impressed by the lack of symptoms in man}- of the children 
examined by us Some were so mild that one would hardly expect to 

14 Gouguenheim, A , and Tissier, P Phthisic laryngee, Pans, G Masson 
1889 

15 Fraenkel, E Untersuchungen uber die Aetiologie der Kehlkopfgeschwure, 
Virchows Arch f path Anat 121 523, 1890 

16 Isambert De la tuberculose mihare aigue pharyngo-laryngee phthisic aigue 
pharyngo-laryngee, read before la Societe medlcale des hopitaux de Pans, April 
10, 1874, Conference clmique sur les maladies du larynx et des premieres voies 
Pans, G Masson, 1877 

17 Catti, G Der pharyngo-laryngeale Typhus der acuten Mihartuberkulose 

Wien klin Wchnschr 7.438, 1894 ’ 

18 Perrin, M La tuberculose du larynx dans I’enfance, Rev hebd de larvno- 
1 65 and 338, 1902 
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find definite or extensive changes in the larynx The symptoms varied 
from a slight huskiness to hoarseness and aphonia A sense of soreness 
in the throat and a slight dysphagia ■were occasionally complained of 
None of the seveie symptoms usually seen in the adult larynx were 
found 

EXAMINATION 

We were able to make all of the examinations by the indirect laryn- 
goscopic method Ten children were not included m this series because 
we could not examine them with the mnror Direct laryngoscopic 
examination was not employed for any of these children The lesion 
most frequently seen is a redness or hyperemia This ma)' occur in any 
part of the laiynx but is most fiequently seen in the region of the 
arytenoid cartilage, the posterior commissure and the posterior half of 
the true cord Infiltration of one or of both cords has occasionally been 
seen Granulations, edema, ulceration and perichondritis are rarer find- 
ings One of our patients who was examined at autopsy had extensive 
ulceiation on the epiglottis and vocal cords Necrosis of the cricoid 
cartilage has been described by Bar Infiltration of the area of the 
posterior commissure and of the ventricular bands has been seen several 
times The rarest form is the acute miliary type first described by 
Isambert The vocal cords of 2 of our patients were studded with fine 
pinpoint lesions One patient had a positive Wassermann reaction and 
the other a positive Kahn reaction Biopsy was not perfoimed m either 
case The possibility of such a lesion being a benign form of miliary 
lesion m the larynx must be considered 

Only 4 of the 100 tuberculous children were referred for a laryngo- 
logic examination because of persistent hoarseness or dysphagia The 
remaining 96 were subjected to a routine examination of the larynx 
regardless of the presence or absence of symptoms 

The children were between 3 and 15 years of age Forty-nine per 
cent of them presented some evidence of involvement of the larynx 
An analysis of the laryngeal lesions of these children revealed that 
the posterior commissure and the arytenoid cartilage were most fre- 
quently involved The most common lesion was hyperemia, which was 
either localized to one of the structures or involved the entire laiynx 
The next most common lesion was infiltration Other local manifesta- 
tions of the disease in their order of frequency were ulceration, edema 
and tuberculoma 

Hyperemia of some part of the laryngeal mucosa is usually the 
earliest sign of laryngeal tuberculosis in children Edema is occasionally 
seen as the first lesion We have seen it more often in adults than in 
children It is considered as an allergic manifestation to the bacillary 
proteins 

19 Bar, L De la larjngite oedemateuse chez les enfants, Arch internat de 
larjng, d’otol , de rhin 9 354, 1896 
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The distiibution of the lesions in the 49 positive larynges was as 
follows 


1 Hyperemia of the entire larynx 

2 Interarytenoid space 

3 Arytenoid cartilages 

(fl) Right 

{b) Both 


No of Patients 
7 


I" 

Hyperemia 15 

Infiltration 7 

Tuberculoma 1 

Ulceration 1 

Edema 1 

I Hyperemia 6 

I Infiltration 3 

Edema 3 


4 Vocal cords 
(o) Right 


Papilloma 

Miliary Tuberculosis 


1 

1 


(6) Left 


(c) Both 


5 Ventricular bands 
(o) Right 

(6) Both 


Ulceration 1 

Hyperemia 8 

Infiltration 4 

- Edema 1 

Ulceration 1 

Miliary Tuberculosis 1 

Ulceration 1 

[ Edema 1 

1 Ulceration 1 


In the group of patients with infiltrative pulmonary tuberculosis 
there were 7 with laryngeal changes, in 5 of whom they consisted of 
hyperemia The sputum of all of the gioup with laryngeal changes 
was negative One had a positive gastric content The greater number 
with positive evidence of tubercle bacilli occurred in the group without 
laiyngeal involvement Of the 6 patients m this group, 1 had a positive 
sputum and 3 a positive gastric content 

Of the 22 with exudative pulmonary lesions, theie were 8 with 
involved larynges The sputum of all these children was negative and 
the gastric contents of 1 were positive, this child had a hyperemic 
lesion of the larynx The findings for the remaining children m this 
group in regard to sputum, gastric contents and feces weie negative 
Of the group of 43 with caseous pneumonic tuberculosis, 30 had 
laiyngeal involvement Of these, 18 had positive sputum, 5 had positive 
gastric contents and 2 had positive feces The lesion m 17 of the patients 
consisted of hypeiemia Nine of these had positive sputum and 3 had 
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positive gastiic contents Tubeicle bacilli in the sputum, gastric contents 
and feces seem to occur with the same fiequency irrespective of whethei 
the lesions aie minimal or fai advanced when the pulmonary tuberculosis 
IS of the caseous pneumonic type 

Most of our children with exudatne and infiltrative types of tuber- 
culosis and a small percentage of the others had no tubercle bacilli m the 
sputum, gastric and fecal contents A direct examination of the secre- 
tion from the lobe bronchus is frequently positive in these cases This 
can be obtained by bi onchoscopic examination, which might reveal a 
tracheobronchial lesion or the presence of considerable secretion coming 
from a lobe bronchus A 14 year old white girl had a caseous pneu- 
monic lesion of the uppei lobe of her left lung The sputum was per- 
sistently negative and the gastric content occasionally positive After 
pneumothorax, the gastric content still remained positive Broncho- 
scopic examination revealed a granular appearance of the trachea and 


Incidence and Relation of Laiyiigcal Involvement to Pulmonary Involvement 
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Caseous pneumonia 

43 

30 

17 

13 

30 

7 

3 

Exudative 

22 

8 

5 

3 

0 

1 


Infiltration 

13 

7 

5 

2 

1 

4 


Mediastinal glands 

12 

0 

0 

0 

0 

0 

0 

Pleural effusion 

10 

4 

1 

3 

0 

0 
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the left mam bronchus and the opening to the upper lobe of the left lung 
A considerable amount of exudate came from this lobe Direct exami- 
nation of a smear showed a high number of tubercle bacilli on the basis 
of the Gaffky scale 

There were 54 children in whom the examination of the sputum, 
gastric contents and feces failed to show the presence of tubercle 
bacilli Laryngeal changes were found in 23 (42 per cent) Their 
lesions were as follows hyperemia, 14, edema, 4, thickening of the 
vocal cords, 3, infiltration of the posterior commissure, 1, and other 
lesions, 1 

Of the 46 children with positive findings for tubercle bacilli m the 
sputum, gastric contents or feces, 25 had laryngeal lesions (54 per cent) 
In this group there was a greater incidence of laryngeal involvement 
A pleural effusion associated with no other demonstrable pulmonary 
pathologic process at the present time was found in 10 children 

There were no positive findings m the sputum, gastric contents and 
feces of all these children 
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TREAIMENT 

The treatment of tuberculous laryngitis in children consists chief!} of 
\ocal rest \Ve also use instillations of halibut Iner oil or cod Iner 
oil and ultraviolet irradiation (Kromayer lamp) directed into the larynx 
by means of a special quartz applicator The gal vano cautery is used 
early in the treatment of patients with nonacute superficial and deep 
ulcerations edema and tuberculomas Edematous swelhngs and tuber- 
culomas are treated by puncture, while the ulcerations are superficially 
seared For older children we are able to use the cautery- by means of 
indirect lary-ngoscopic inspection Lary-ngeal pam is controlled by injec- 
tion into the superior lary-ngeal nen e or by the use of a spray containing 
1 per cent solution of cocaine h} droclilonde 

Many chemical applications and special therapeutic measures hay-e 
been adyocated from time to time The existence of so large a number 
indicates their lack of real yalue 

The prognosis is unfavorable when a child has a larjngeal complica- 
tion yyith pulmonary- tuberculosis It is not hopeless, hoyvever as yvas 
formerly beliey-ed The progress of the lar 3 -ngeal condition usually 
keeps pace yynth that in tlie chest Improvement and recoyery can and 
do occur One of our children has a completely healed lar}-nx, despite 
the fact that the sputum has remained positiy-e and further surgical 
treatment of the chest yyill be necessary- Most of the children yvith 
extensiy-e pulmonaiy- lesions, hoyy-ever, succumb before the throat has 
healed The employment of collapse therapy has undoubtedly improy-ed 
the prognosis Blumenfeld and Goebel' have reported a reduction in 
the mortality from 90 to 50 per cent after the use of collapse procedures 

SUMMARY 

Relatively feyv children are referred b} the pediatrician for lar}mgeal 
examination because the early local S 3 mptoms are mild and are over- 
shadowed by the constitutional signs Routine examination of the 
lar)-nx of all children yvith pulmonaiy- tuberculosis should be done 
Such examination yvould disclose a larger number yy-ith laiy-ngeal iny-olve- 
ment The child’s lary-nx is not exposed to as many irritating factors 
as that of the adult 

Indirect laiyngeal examinations were carried out on 100 tuberculous 
children and a large number of lesions yvere found. Hyqieremia and 
infiltration yyere the most common findings These yvere seen most 
often in the posterior commissure The greatest number of lesions 
yvere found m the group yvith caseous pneumonic tuberculosis, and the 
sputum of these children was most often found to be positive Changes in 
the larynx yyere found m 23 of 54 children yyith tuberculosis yvhose 
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sputum, gastric contents and feces were negative There were 21 normal 
larynges found among 46 children whose sputum, gastric contents or 
feces were positive 

Bronchoscopic examination should be performed on tuberculous 
children who have negative sputums, because a direct smear will often 
show the presence of tubercle bacilli It is contraindicated when active 
laryngeal lesions exist 

The chief theiapeutic measures are vocal rest and the application 
of the galvanocautery electrode The general and pulmonary condition 
must also be tieated Collapse therapy has greatly improved the local 
condition and the general prognosis 



Case Reports 


RECOVERY FROM THROMBOSIS OF THE 
CAVERNOUS SINUS 

Ernest M Seydell, M D , Wichita, Kan 

The extieme lanty of a recovery from thrombosis of the cavernous 
sinus, in addition to the administration of an unusually large amount 
of sulfanilamide seems sufficient reason for this case report 

REPORT OF A CASE 

Mis S, aged 19, white, had a history of intermittent suppurative otitis media 
m the left ear which had followed an attack of scarlet fever during early childhood 
I was asked to examine her in her home on Dec 14, 1938 She was complaining 
of seveie pain in and around her left ear and the left side of her head and neck 
Accoidmg to the patient’s mother, her present illness had begun about two weeks 
pieviously with an attack of influenza and tonsillitis During the first days she 
had had a chill and intermittent chilly sensations followed by fever On examina- 
tion I found copious discharge of thick yellow pus from the left ear There 
was no drooping of the canal wall and no tenderness or edema over the mastoid 
piocess The right ear and mastoid weie normal She also had a bilateral 
purulent nasal discharge, and both tonsils were enlarged and inflamed The lymph 
glands m the region of the angle of the left jaw weie enlarged considerably and 
tender to the touch The temperature was 100 F The patient’s general appear- 
ance was that of a very sick person A thorough examination m the home being 
impossible, it was advised that she be taken to the hospital or my office for further 
examination I heard nothing more from the family until five days later, when 
the mother informed me that her daughter’s general condition was much worse 
and that both her eyes were badly swollen She was then brought to the hospital 

On admission it was found that the patient had a high degree of proptosis of 
both eyes, accompanied by chemosis of the conjunctivas The proptosis of the 
left eye was so marked that the lids could not cover the eye The swelling at 
the angle of the left jaw had increased considerably The patient complained of 
severe generalized intermittent headache which was most intense over the right 
frontal region and was worse at night The temperature was 102 6 F , but there 
was no repetition of chills or chilly sensations There was a copious discharge 
from the left ear but no drooping of the canal wall, pain on pressure or edema 
over the left mastoid area 

A diagnosis of thrombosis of the cavernous sinus was made, the usual 
prognosis was anticipated, and no hope for recovery was given to the familj'^ 
It was surmised that thrombosis of the lateral sinus existed on the left side and had 
extended to the jugular bulb and vein and also through the petrosal sinuses to 
the cavernous sinus, which had become involved Because a diagnosis of thrombosis 
of the cavernous sinus had been made and the patient’s general condition was 
poor, surgical intervention on the mastoid did not seem to offer any hope and 
so was not resorted to until later Hemolytic streptococci were found m a culture 
of material taken from the ear 

r/ic? a/>y —Sulfanilamide, 20 grains (129 Gm ) and later IS grains (0 97 Gm ) 
was given every four hours The patient was also given 60 cc of a polyvalent 
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antistreptococcus serum during the first three days in the hospital, and in addi- 
tion blood transfusions of 500 cc each were given on the third, the sixth, the 
sixteenth and the forty-fourth day 

Com sc — The swelling at the angle of the jaw increased in size rapidlj', 
owing to an enlargement of the ceraical glands and also to edema and cellulitis 
The left wall of the throat and the tonsil were dislocated to the right until the 
patient had great difficulty in breathing On December 22, four days after her 
admission to the hospital, an incision was made into the edematous peritonsillar 
area, but no pus was found After sereral da\s the edema of the neck and throat 
began gradually to subside The glandular swelling remained until after the 
operation on the mastoid The patient’s general condition improved remarkably 
during the first week in the hospital The proptosis in the left eye and the edema 
and swelling in the throat improved, and the temperature became less septic In 
other words, the entire septic picture showed definite improvement, and conse- 
quently the operation on the mastoid was postponed for fear that it might cause 
another exacerbation of the general septic condition 

Finally, on Jan 3, 1939, fifteen day's after her admission, a radical operation 
w'as performed on the left mastoid The cortex was sclerotic, but considerable 
destruction of bone and pus w'as found in the region of the antrum and around 
the sigmoid sinus The sinus was opened and found to contain an organized 
clot, which did not seem to be infected No attempt was made to remove the 
clot or to ligate the jugular vein After the operation the swelling in the neck 
subsided rather rapidly 

On January 12, nine days after the operation on the mastoid, severe pain 
developed in the right eye and over the entire right side of the head, with an 
increase of the proptosis and chemosis of the right eye A tumefaction gradually 
developed in the conjunctiva of the low'er part of the fornix, pushing the eyeball 
upward and outw'ard On January 27, sixteen da\s after the tumefaction began, 
it W'as incised and a large quantity' of pus evacuated, w'lth immediate relief After 
the evacuation of the orbital infection the patient’s general and local condition 
improved rapidly She was able to leave the hospital on February' 11, having 
been hospitalized for fifty -fi\e days 

A few days after the patient’s return home an excruciating pain m the right 
eye again developed, with extreme proptosis At this time a corneal ulcer developed, 
and for several days panophthalmitis tlireatened, but after drainage of the orbital 
infection the entire inflammatory' process subsided, and at the time of w’riting 
the vision m this eye is only slightlv impaired 

The patient’s blood picture during her illness was as follow'S On admis- 
sion, the erythrocyte count was 3,700,000, with 73 per cent hemoglobin, and the 
leukocyte count was 36,000 The highest leukoevte count w'as 39,000 The lowest 
blood count recorded w'as shortly before she left the hospital, i e , red cells, 
2,960,000, with 48 per cent hemoglobin, and w’hite cells 8,300 

The temperature was 102 2 F on admission It rose as high as 104 F After 
the first week it rose to 101 F on one occasion only' There was practically no 
fever after the second week 

AdmmislraUon of Sulfanilamide — The patient received sulfanilamide at four 
hour intervals during thirty-six days of her stay in the hospital The total amount 
given during the period was 2,230 grains (144 5 Gm ) 


First National Bank Building 



TREATMENT OF MENINGITIS DUE TO PNEUMOCOCCUS 
TYPE III WITH SULFANILAMIDE, RECOVERY 

Daniel Silverman, MD, and Mflvin Thorner, MD, MSc, Philadelphia 

Acute meningitis is one of the most dramatic of all the infections 
of the nervous system m its sudden onset and rapid piogiess Except 
for menmgitides due to the meningococcus and a few other agents, the 
outlook for the pieservation of life is usually poor The prognosis is 
particularly unfavorable foi pneumococcic meningitis, and a fatal teimi- 
nation has almost invariably occuired In this paper a case of meningitis 
due to the type III pneumococcus in which recovery, presumably due 
to sulfanilamide therapy, occuried is reported The patient remained 
well four months after recovery and then died of a disease related to 
h3^pertension The experience at the Philadelphia General Hospital 
with meningitis due to Pneumococcus type III is revieAved, as are certain 
aspects of the literature 

REPORT OF A CASE 

B M , a 47 year old Negress, was admitted to the Philadelphia General Hos- 
pital, service of Dr J C Yaskin, on May 8, 1938 She had been brought by a 

friend, who had found her in a generalized clonic convulsion, wdiich was folloAved 

by wild, purposeless movements The patient was delirious on admission, did not 
recognize her friends and apparently could not speak The history obtained later 
from her relatives re\ealed that nine days before admission she had had a “cold,” 
followed by pain in the right ear A discharge of pus from the right ear had 
been noticed on May 5 Disturbances of consciousness and convulsions had not 
appeared until the aa}’- of admission 

In 1925 and 1926 she had received a full course of antisyphilitic therapy 

Since 1932 she had been admitted to tlie hospital on three different occasions 

for diabetic acidosis There was a history of chronic alcoholism and of inter- 
mittent trouble with the ears 

On admission the patient was restless and did not respond effectivelj'- to stimuli 
She was moderately well nourished, although obviously acutely ill and febrile 
She flung her arms and legs about purposelesslj’' Hei blood pressure was 230 
sj'stolic and 166 diastolic, and her heart was enlarged to the left There was a 
puru ent discharge from the right ear Nuchal rigidity was marked, and the Kernig 
and Brudzinski signs were present The tendon reflexes were all active During 
the examination right-sided jacksonian convulsions were noted There was no 
Babinski sign A spinal tap done at this time released cloudy fluid, the pressure of 
which was 10 mm of mercurj'^ 

The spinal fluid on Alay 8 contained 2,100 cells, of which 95 per cent w'ere 
polymorphonuclear, and a pure culture of Pneumococcus tvpe III w'as growm 
The Wassermann reaction of the spinal fluid w’as negative Examinations of the 
blood jnelded the following data sugar content, 244 mg per hundred cubic centi- 
meters, carbon dioxide-combimng power, 44 volumes per cent, urea nitrogen 

From the Philadelphia General Hospital and the Department of Neurology, 
Graduate School of Medicine Universitv of Pennsvhania 
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content, 8 mg per hundred cubic centimeters, culture, sterile The blood count 
showed 3,900,000 erythrocytes, with 10 Gm of hemoglobin and 14,800 leukocytes, 
of which 97 per cent were polymorphonuclear cells The urine contained sugar 

The diabetes melhtus was treated by Drs E S Dillon and W W Djer, at 
first with intravenous administration of dextrose in a saline solution and insulin and 
later w'lth a diabetic diet given through a nasal tube No great difficulty was 
encountered m controlling the diabetes at that time During the first twenty-four 
hours the patient was given 9 3 Gm of sulfanilamide, the next daj, 8 Gm , the 
third day, 4 Gm , the fifth, sixth and seventh days, 3 Gm , and on the eighth day, 
2 Gm 

The patient was too ill to be moved so that roentgenograms could be made of 
the region of the mastoid, wdiich was evidently the source of the meningeal infec- 
tion The otologist considered her such a poor surgical risk that operative inter- 
vention was not justified On May 12 she appeared somewhat better but had 
4,000 cells in her spinal fluid Clinical impro\ement continued, and on May 16 



culture of the spinal fluid was negative and the cell count reduced to 390 How- 
ever, the patient then had right hemiparesis, and a roentgenogram taken at that 
time showed evidence of right-sided mastoiditis Since the hemoglobin content had 
fallen to 9 5 Gm as a result of the disease and of the sulfanilamide therapy combined, 
several blood transfusions were given Clinical impro\ement from then on was 
rapid, the patient became cooperative, the temperature returned to normal, and 
the ear drum healed and resumed a normal color and contour Repeated cultures 
of the spinal fluid revealed no organisms, and the cells gradually disappeared 
The only sequelae which remained four months after the onset were right mono- 
plegia brachialis and aphasia The treatment for diabetes was standardized at 30 
units of protamine zinc insulin daily with a controlled diet The patient remained 
in the neurologic ward as an ambulatory patient 

She continued to be well until the morning of September 20, when she felt ill 
and stayed in bed Examination revealed moderate nuchal rigidity and inflammation 
of the right ear drum The spinal fluid pressure was normal and the fluid turbid, 
containing 1,640 cells, of which 67 per cent were polymorphonuclear The 
leukocyte count for the blood was 26,000, with 98 per cent polymorphonuclear cells 
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The sugar content of the blood was 520 mg per hundred cubic centimeters and 
the carbon dioxide-combming power 31 volumes per cent The patient rapidly 
became stuporous and was comatose by afternoon, when she had a senes of 
generalized convulsions She was treated for diabetic acidosis, and the next 
morning (September 21) the sugai content of the blood was 67 mg pei hundred 
cubic centimeters and the carbon dioxide-combming power 70 volumes per cent 
She was given sulfanilamide, 8 Gm the first day, 6 Gm the second and the third 
day, 3 Gm daily from the fourth to the eleventh day and 2 Gm daily for the last 
two days of her life For a few days she showed symptomatic improvement 
Culture of material removed from the right eai after myringotomy revealed type 
III pneumococci, and roentgenograms of the region of the mastoid showed evidence 
of mastoiditis on the right The cell content of the spinal fluid decreased to 610, 
then to 83 and on the last day of her life to 70 At no time during this period 
were organisms found in the spinal fluid The patient became moribund suddenly 
on September 30 The sugar content of the blood, which had steadily been climb- 
ing, was 520 mg per hundred cubic centimeters, and the carbon dioxide-combining 
power was 37 volumes per cent Diabetic acidosis and coma progressed until 
death, despite massive doses of insulin 

Postmortem examination (Drs K M Corrin and H E Riggs) revealed 
arteriosclerotic cardiovascular disease with some passive congestion The brain 
showed marked fibrosis of the arachnoid throughout, a fairly large area of soften- 
ing in the left temporal lobe and many smaller areas of softening m the 
hemispheres and brain stem Acute inflammatory reaction of the meninges was not 
observed on gross or microscopic examination The right mastoid cells were 
necrotic The pancreas showed severe atrophy and fibrosis, with dilatation of 
the ducts Some pancreatic calculi also were present Nephrosclerotic disease 
was moderate to marked 

This case is of interest from several points of view With a back- 
ground of diabetes melhtus, hypertensive disease and alcoholism, the 
patient’s chances for recovery from pneumococcic meningitis seemed 
extremely poor She was desperately ill on admission, and m the face 
of this situation the treatment consisted solely of administration of 
sulfanilamide and control of the diabetes We feel that recovery would 
not have occurred but for this therapy The residuum of aphasia and 
hemiparesis was evidently due to the area of softening in the left hemi- 
sphere 

The acute clinical meningeal reaction which preceded death (from 
diabetic acidosis) might have been occasioned by the leakage of necrotic 
material from the area of softening into the subarachnoid space The 
absence of any organism m the spinal fluid during this terminal episode 
and the lack of postmortem evidence of acute inflammatory meningitis 
make reinfection as a cause of the terminal episode unlikely 

GENERAL COMMENT 

In the wards of the Philadelphia General Hospital from Jan 1, 1936, 
to Aug 1, 1938, 130 cases of acute meningitis were observed In 40 of 
these, or 30 8 per cent, the cause was the pneumococcus, and in 12 of 
these cases the organism was of type III In 10 of the 12 cases the 
origin was otitic, and in all except that here reported acute meningitis 
caused death In 4 cases other than that here reported treatment was 
wth sulfanilamide In 1 the dose was inadequate — 3 Gm m twenty- 
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four hours In the second intensive tieatment with sulfanilamide, 
prontosil and drainage of spinal fluid was instituted The patient lived 
eight days and died with the spinal fluid too thick to dram In the 
thud meningitis developed one month after mastoidectomy, and the 
patient died after a week of therapy with sulfanilamide In the fouith 
the patient leceived sulfanilamide, improved and wac submitted to mas- 
toidectomy and craniotomy, at which an extradural abscess was found 
Administration of sulfanilamide was continued, and the cell count of 
the spinal fluid was reduced, but death occuired from cerebral edema 
Each of the last 3 patients lived longer than those not tieated with 
sulfanilamide 

Data on Cases of Meningitis Due to the Type III Pneuviococciis in the Philadelphia 
Gcneial Hospital from Jan 1, J936, to Aug 1, 1938 
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We have found reported in the literature only 8 reco^ eries from 
meningitis proved to be due to the type III pneumococcus In the first 
case ^ the patient leceived successively antimeningococcic serum, anti- 
pneumococcic serum and ethylhydrocupreine hydrochloride administered 
intrathecally and daily drainage of spinal fluid The authors expressed 
the belief that the ethylhydrocupieine hydrochloride had specific thera- 
peutic value In the case reported by A¥einberg ^ recovery followed 

1 The disodium salt of 4-sulfamidophenjl-2'-azo-7'-acetvlamino-l'-hydroxy- 
naphthalene-3', 6'-disulfonic acid This is the substance previously known as pron- 
tosil soluble and now to be called neoprontosil 

2 Ratnoflf H L , and Litvak, A M Pneumococcus Meningitis Treated with 
Morgenroth’s Optochin Hydrochloride Arch Pediat 43 466, 1926 

3 Weinberg, M H Case of Pneumococcus (Type III) Meningitis Treated 
with Potassium Permanganate, Recovery, J Nerv & Ment Dis 74 38, 1931 
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enemas of potassium permanganate In Cavenagh’s case^ recovery 
occurred without any specific therapy In the case reported by Stein- 
holz and Gleich ^ treatment v as with nonspecific serum administered 
mtrathecall}’- , m this case the organism was shov n experimentally to lia-s e 
been attenuated The case reported b}-^ Tripoli was one of primary 
meningitis occurring six days after spinal puncture for anesthesia , treat- 
ment vas with nonspecific serum administered intiathecally and drainage 
of lumbar and cisternal spaces Allman' reported the case of a 15 
} ear old girl v ho recovered after mastoidectomy Tv o cases of menin- 
gitis due to the type III pneumococcus m which recovery occurred after 
the use of sulfanilamide have been reported In Gubner’s case ® a 
554 year old boy in whom meningitis folloved mastoidectomy vas 
treated b}' sulfanilamide, transfusions and reopening of the mastoid 
vound In the case of Finland, Brown and Rauh ° a 10 year old boy 
recovered after treatment vith sulfanilamide, mastoidectomy and auto- 
serum administered intrathecally 

The action of sulfanilamide against the type III pneumococcus has 
been demonstrated experimentally and clinically Rosenthal shoved its 
effectiveness m high dilutions in vitro and in protecting mice and 
rabbits from lethal intraperitoneal inoculations Cooper and his asso- 
ciates have also shovm that sulfanilamide administered orally is curative 
against infections vnth the type III pneumococcus in mice and against 
experimental pneumonia in rats Clinically, excellent results against 
pneumonia due to the t}pe III pneumococcus ha\e been reported by 

4 Ca\enagh, J B Recovery- from Pneumococcal Meningitis, J Larjmg & 
Otol 48 337, 1933 

5 Steinholz, R , and Gleich, M Pneumococcus (Tj'pe III) ^leningitis , 
Recovery, JAMA 105 ‘795 (Sept 7) 1935 

6 Tripoli, C J Bacterial Iklemngitis Comparative Stud}’ of Various Thera- 
peutic Measures, J A !M A 106 171 (Jan 18) 1936 

7 Allman, C M Meningitis Due to the Type III Pneumococcus Review of 
the Literature and Report of a Case of Otitic Origin with Reco\erj^ Following 
Radical ^Mastoidectomy and Labyrinthectomy, Arch Otolarjmg 25 653 (June) 
1937 

8 Gubner, J Recovery of a Patient with Type III Pneumococcus ^Meningitis 
of Otitic Origin, Arch Otolarjng 28*241 (Aug) 1938 

9 Finland, M , Brown, J , and Rauh, A Treatment of Pneumococcic 
Meningitis, New' England J Med 218 1033, 1938 

10 Rosenthal, S The Effect of ^-Aminobenzene Sulphonamide on Pneumo- 
cocci in Vitro, Pub Health Rep 52 192, 1937 

11 Rosenthal, S M Chemotherapy of Experimental Pneumococcus Infections, 
Pub Health Rep 52 48, 1937 

12 Rosenthal, S , Bauer, H , and Branham, S E Comparative Studies 
of Sulphonamide Compounds in Experimental Pneumococcus, Streptococcus and 
^leningococcus Infections, Pub Health Rep 52 662, 1937 

13 Cooper, F B , Gross, P , and Mellon, R R Action of />-Aminobenzene- 
sulfonamide on Tjpe III Pneumococcus Infections in Mice, Proc Soc Exper Biol 
& Med 36 148, 1937 

14 Gross, P , and Cooper, F B Efficacj of />-Aminobenzenesulfonamide m 
Experimental Tjpe III Pneumococcus Pneumonia of Rats, Proc Soc Exper 
Biol & Med 36*225, 1937 
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Louis/“ Millet and Hemtzelman, Hadley and Mellon Since the 
drug IS easily absorbed from the gastrointestinal tract and appears in a 
comparatively shoit time in the spinal fluid in but slightly less concen- 
tration than in the blood, it seems that the oral route of administration 
of sulfanilamide is adequate for the treatment of meningitis From our 
limited experience in the cases here reviewed, sulfanilamide appears 
effective against some meningeal infections due to the type III pneumo- 
coccus, as it IS against infections with this organism elsewhere 

SUMMARY AND CONCLUSIONS 

Meningitis due to the type III pneumococcus is extraordinarily lethal 
The recoveries we have found reported in the literature total 8, of which 
the latest 2 followed treatment with sulfanilamide and operative pro- 
cedures directed against the primary focus of infection In the case 
reported here the patient’s desperate condition prevented the otologist 
from performing mastoidectomy, so that her recovery from the acute 
meningitis, we feel, was due solel}" to the action of sulfanilamide The 
fact that the prognosis was made so unfavorable by the complicating 
systemic conditions, maiked h 3 'pertension and diabetes and chronic alco- 
holism, makes a more than ordinarily strong argument in favor of hope 
from the use of sulfanilamide against meningitis due to the type III 
pneumococcus 

15 Louis, D J Treatment of Pneumonias with Sulphanilamide, Illinois M J 
73 422, 1938 

16 Millet, J The Action of Sulfanilamide in a Case of Type III Pneumococcus 
Pneumonia, New York State J Med 37 1743, 1937 

17 Hemtzelman, J A L , Hadley, P B , and Mellon, R R Use of />-Amino- 
benzenesulfonamide in Type III Pneumococcus Pneumonia, Am J M Sc 193 759, 
1937 

18 Marshall, E K , Emerson, K, Jr, and Cutting, W C Para-Amino- 
benzenesulfonamide — Absorption and Excretion Method of Determination in Urine 
and Blood, J A M A 108 951 (March 20) 1937 
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SIMPLIFIED APPARATUS FOR LARYNGEAL 
CINEMATOGRAPHY 

Adrian Solo, M D , Somerville, Mass , and Nathan L Fineberg, M D , 

AND George Levene, M D , Boston 

The apparatus herein described embodies two unique features (1) simplicity 
and (2) construction from standard equipment 

The camera is a “filmo 8,” using 8 mm film It is equipped with a Taylor- 
Hobson F 2 5 universal focus lens opened to its widest aperture The focal image 
obtained at a short working distance, which in our case is 10J4 inches (26 cm ) , 
IS sharpened by the addition of a front lens The source of light consists of three 
4 watt bronchoscopic bulbs, of which one is carried in its usual channel and the other 
two are carried in a holder which clips onto the laryngoscope 

A connecting brass tube is made to fit snugly onto the sleeve of the camera lens 
(A) by a tight sliding joint (fig 1) The other end of this tube is threaded to 
receive a no 3 Leica (F 3 5) front lens (B) Attached to the collar of the front 
lens by a tight, sliding fit is a brass tube (C) 5j4 inches (14 cm ) long, the caliber 
of which permits it to slide into the lumen of the 16 mm Pilling laryngoscope 
The tube is inserted to a marked point so that the front of the lens (B) is 9^ 
inches (23 5 cm ) from the tip of the laryngoscope This affords a depth of focus 
of 1 to lj4 inches (2 5 to 3 8 cm ) ahead of the laryngoscope The extension 
tube (C) has a light-tight collai (D) covering a series of breathing holes (£), 
which assist breathing and reduce condensation of moisture on the front lens 
The apparatus is used as follows The camera is loaded with Eastman pan- 
chromatic film and set to run at 10 frames a second Tube C is inserted into the 
laryngoscope to its proper distance The clip carrying the two extra bulbs is 
snapped into position and the laryngoscope introduced The front lens adapter 
and front lens (as a single unit) are wrapped m a hot-water bottle to bring the 
lens to body temperature The adapter, being turned out of solid brass, will hold 
heat sufficiently long to permit exposure of 8 to 10 feet (2 4 to 3 3 meters) of 8 mm 
film The adapter and lens are slipped over the lens of the cameia and the whole 
assembly connected to the extension tube (which is already in position in the 
laryngoscope) by a tight sliding joint By careful machining the parts are made 
to fit snugly, so that the entire assembly is rigid as a single unit and automatically 
alined Good pictures maj be obtained unless the patient moves considerably 

The pictures in figure 2 were obtained with the apparatus described, using 
Eastman panchromatic film, vvdiich has a Mazda Weston rating of 6 Better results 
have since been obtained by using “Kodachrome A,” whicli has a klazda Weston 
rating of 12 
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Fig 2— Enlarged photographs of the larynx (unretouched) obtained with the 
apparatus shown in figure 1 A, normal larynx, B, postdiphtheritic atrophy of the 
vocal cords 



A MICROAPPLICATOR FOR USE IN OTOLOGIC WORK 


G R Lacy, M D , and F A Lanson, M D , Pittsburgh 

Bactenologic examination of material from the middle ears following para- 
centesis of the ear drum has alwajs been more or less unsatisfactory The diffi- 
culty has been due to contaminations encountered along the wall of the external 
auditory canal This has been particularly true in dealing with infants and small 
children, in whom the canal is small The ordinary wooden applicator tipped with a 
piece of cotton is so large that it is practicallj impossible to pass it through the 
canal without contaminating it with organisms which have nothing to do with the 
pathologic condition within the middle ear These organisms arc usually in con- 
siderable numbers and grow so freely on culture mediums that they have a 
tendency to overgrow or to inhibit entirely the growth of the pathogenic organisms 
in the exudate from the middle ear Not infrequentlj the otologist is convinced 
that he is dealing with an infection due to a streptococcus, a pneumococcus or 
Haemophilus influenzae, and the bacteriologist can find only a diphtheroid bacillus, 
a staphylococcus or some other relatnelj nonpathogenic organism 

In order to overcome this difficult)’, we have devised a microapplicator for 
collecting the exudate from the middle ear This instrument can be passed through 
the smallest ear speculum for infants Prior to m>rmgotom>, it has been our 
practice to remove the ear wax, desquamated epithelium and other contaminating 
material After the removal of this material, the external auditory meatus is 
filled with 70 per cent alcohol, which is allowed to remain for two minutes The 
head is then turned so that the alcohol escapes bj gravity Two or three minutes 
IS allowed for the alcohol to evaporate from the skin A small sterile ear speculum 
IS then introduced as far as possible into the auditory eanal , the myringotomy is 
performed, and the exudate is collected on the sterile microapplicator, which is 
passed through the speculum in situ By following this procedure, we have been 
able to isolate pneumococci, streptococci and Haemophilus influenzae from exudates 
of the middle ear without difficulty and with surprising regularity The results 
of our cultures are reported elsewhere 

The instrument is made of a small piece of cotton attached to a 22 gage chromel- 
A^ wire about 7 to 8 inches (18 to 20 cm ) long The cotton must be wound 
securely about one end of the wire so that it will not be lost in the process of 

From the Children’s Hospital and the Department of Pathology, University of 
Pittsburgh 

1 The chromel-A wire which we used was made by Hoskins Manufacturing 
Company, of Detroit, and purchased from the Fisher Scientific Company, of 
Pittsburgh It has been used by us as a substitute for platinum wire m bactenologic 
work 
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collecting tlie material for culture It can be attached to the wire either b> 
slightty dampemng it and winding it tighth about the wire or b}' making small 
barbs on the ware near the end with a knife and winding it about tlie wire 
at tins point The opposite end of the wire should be turned back to form a 
loop, which acts as a handle The accompanjing photograph illustrates this The 
applicator thus prepared can be placed m a clean test tube 6 inches (15 cm ) 
long and sterilized in the usual manner The wire is rust proof and can be 
used almost mdefimteh In case of necessiti, the wire can be sterilized in flame, 
a piece of sterile cotton then wound about it wuth sterile-gloi ed fingers and 



the swab used wuthout further delai When the material has been collected on the 
swab, the latter should be placed in the culture medium and permitted to remain 
there during the incubation The fluid medium can then be plated as the occasion 
demands 

The recent success m chemotherapj of streptococcic and pneumococcic infections 
emphasizes the importance of accurate bacteriologic examinations of exudates 
from the middle ear The use of this microapphcator has been of inestimable Aalue 
to us in securing satisfactory material for these examinations There is probablv 
a use for this instrument in am type of surgical procedure in which a smafl 
applicator is needed 




Progress in Otolaryngology 

Summaries of the Bibliographic Matenal Available m the 
Field of Otolaryngology 


THE PARANASAL SINUSES 
SAMUEL SALINGER, MD 

CHICAGO 

The literature for 1938 has been unusually voluminous and to a 
large degree repetitious Yet, even though the nuggets of genuine 
brilliance are few and far between, it is worth while noting how trends 
in diagnosis and treatment develop on the basis of the disco\eries and 
writings of a few recognized leadeis and soon become the accepted pat- 
tern The more widespread the discussion of problems concerning the 
sinuses, the more hope foi their early solution While uniformity is 
more or less a utopian ideal, the nearer it is approached the better for 
both physician and patient 

ANATOMY AND EMBRYO! OGY 

On the basis of studies made on the heads of 25 cadavers by filling 
the sinuses with Wood’s metal, Mikhaloyts ^ made a number of measure- 
ments, both linear and of capacity, drawing certain conclusions as to 
the con elation of the various sinuses with each other, and the correlation 
of sinal and facial measurements The chief emphasis is laid on the 
absence of relation between the shape of the face and the capacity of 
the sinuses, as well as between the capacity of the maxillary sinuses 
and the linear dimensions (breadth and height) of the facial skeleton 
The sum total of capacities of the left sinuses is greater than that of the 
right, and the average size of the indn’idual sinuses is gi eater The only 
exception seems to be the right frontal sinus, which is laiger on the 
average than the left 

A similar study by Mundnich,” based on 100 macerated skulls, dis- 
closes several factors not entirely in agreement with those brought out 
in the preceding investigation The author found that antrums are 
larger in brachycephalic heads than in dolichocephalic and that other 

1 Mikhaloyts, N I Correlative Variability of Volumes of Paranasal Sinuses, 
Zhur ush , nos i gorl bolez 15 45, 1938 

2 Mundmeh, K Zum Pneumatisationsproblem der Nasennebenhohlen, Ztschr 
f Hals-, Nasen- u Ohrenh 43 S, 1937 
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factors influencing the size of these ca\ ities are (a) prominence of the 
zygoma, {b) position of the lateral boundaries of the aheolar process 
and (c) widtii of the nasal cavity proper Excessive size of the antrum 
takes place m the \erbcal and sagittal planes mainly The alveolar 
process is pneumatized in 40 per cent of the normal specimens but in 
only 25 per cent of those ^Mth a deep canine fossa In the latter type 
the floor of the sinus may be highei than the nasal floor, vhich vill 
make puncture difficult because of the thickness of the bone The 
autlior found parallel de^elopment of the antrums and mastoids, con- 
firming Schwartzs theory regarding constitutional factors inherent in 
the mucosa 

Jones ^ studied the skull of a young gorilla m ^^hlch the bon) sutures 
V ere still a isible and found that there was no true maxillary sinus Two 
cavities were present m the supenor maxilla, one of these, which has 
been called the “bulla ossea nasolacrimahs, opens into the inferior 
meatus and is an expansion of the lower end of the lacrimal duct This 
bulla bulges back^^ard into a larger caMt)- which partiall) surrounds 
It and which opens into the middle meatus but which is shown to 
originate far back m the ethmoid region This canty is called an 
ethmoidal “antrum ’ The autlior cites several investigators corroborating 
his findings 

Abbate reports an anomaly of the maxillar)' sinus in a boy of 17, 
in wdiom operation reiealed a sagittal partition of bone about 2 mm in 
thickness placed diagonally so that the antrum was divided into two 
cavities a larger superolateral and a smaller mferomedial The large 
portion extended into the zygomatic recess and contained quantities of 
granulations and pus A narrow opening in tlie party w^all afforded 
inadequate communication between the two spaces 

Rosenberger^ examined 134 adult skulls, using only the right half 
on account of retaining the septum so as not to prejudice or facilitate 
passage of a cannula He found it possible to cathetenze 46 per cent 
of the skulls of white persons and 48 per cent of those of Negroes 
This IS a low er percentage than leported by Van Al) ea Sevent)^ per cent 
of tlie ostiums were located m the lower third of the hiatus Amono^ 
70 of his prnate patients Rosenberger was able to cathetenze 68 per 
cent successfully He favors the Turnbull catheter, because the tip is 
more flexible 


The So-Called J^Iaxillan Antrum of the Gorilla, J Anat 


3 Jones F )V 
73 116 (Oct) 1938 

4 Abbate L Consideraziom su di unanomaha del seno mascellare Arrh 

ital di otol 49.431 (Sept) 1937 s-ceuare, Arch 

5 Rostnberger H C The Chmeal A,-a,Ub.ht>- of the Oshum Maxtllare 
A^Chmcal and Cadater Stod^, Ann Otol, Shtn & Larj-ng 47.176 (March) 
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Baith® refeis to a statement frequently encounteied in the litera- 
ture, that atrophic rhinitis is associated with attested development of 
the sinuses He attempts to lefute this assertion by loentgen study of 
82 patients having genuine atiophic rhinitis These studies when com- 
paied with those of a contiol gioup of 300 normal peisons re^ealed 
that the percentage of pooily pneumati/ed frontal bones was no gi eater 
in the formei than in the lattei He calls attention to the fact that 17 
of his patients weie known to have had the disease early in life and 
yet their fiontal sinuses weie not affected In 8 other patients the 
frontal sinuses weie well developed, whereas the other sinuses weie 
not Roentgen studies m families in \\ Inch atrophic i hinitis was common 
did not show a connection between the development of the fiontal sinuses 
and the incidence of atiophic ihinitis In a previous aiticle by the 
same author " an attempt is made to discoi ei whethei sinal infection 
in childhood has any influence on the subsequent development of the 
fiontal sinuses In general, the author reports, the sinuses developed 
despite the infection In one gioup in which the frontal sinuses failed 
to develop, a study of the family tiee proved that certain hei editary 
factois were the true cause and that the infection had nothing to do with 
the retaided pneumatization 

On the basis of roentgen studies of 370 heads, Guidotti ® establishes 
the principal variants of the fissura orbitahs supeiior and divides them 
into certain characteristic types, namely (1) triangular, (2) Phrygian 
cap shaped, (3) clove shaped, (4) clove shaped NMth spiny processes, 
(5) oval and (6) rectangular oi quadi ilatei al Orientation of the fissure 
with the cranial bones is bound up morphologicall} iMth chaiacteiistics 
of the skull The polymorphism of the fissure needs much study in 
Older to interpiet roentgenograms adequately and distinguish abnormal 
from normal 

Sato ® made a number of macroscopic and microscopic studies of 
sinuses in dogs, cats, buds and amphibians The detailed findings in 
each group aie too numerous for abstracting It is interesting to note 
that he found that the lining membrane of the sinuses in all the animals 
was stratified epithelium covered with ciliated epithelium, except m the 

6 Barth, H Die Pneumatisation der Stirnhohlen bei der Rhinitis atrophicans 
simplex bzw Ozaena, Ztschr f Hals-, Nasen- u Ohrenh 44 135, 1938 

7 Barth, H Ueber den Einfluss der Nebenhohlenentzundungen im Kindes- 
alter auf die Pneumatisation der Stirnhohlen, Ztscln f Hals-, Nasen- u Ohrenh 
43 149, 1937 

8 Guidotti, C L’aspetto radiografico della “fissura orbitahs superior,” Radiol 
med 24 1074 (Dec) 1937 

9 Sato, J Vergleichende Studien uber die Morphologie und den Bau der 
Schleimhaut der Nasennebenhohlen bei verschiedenen Tieren (Siugetieren, Vogeln 
und Amphibien), Mitt a d med Akad zu Kioto 22 277, 1938 
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dove in vlnch the membrane consists of a single layer of cuboidal 
epithebum covered ivitli a ciliated layer Goblet cells v ere found m all 
tlie animals except birds In the tunica propna of the maxillary sinus 
of all mammals were many glands while m tlie mucosa of the other 
sinuses no glands were found The author discusses tlieories of function 
and concludes that the sinuses serve to furnish heat and moisture to the 
inspired air especially in deep breathing and he believes that his studies 
support this tlieor} which was originally proposed by Eckert-^Iobius 

In a rather lengthy article, accompanied by some interesting roent- 
genograms Porta presents the result of his studies of the renous 
cliannels of the cranial diploe IMuch of the work was based on an 
examination of tlie collection at the Anatomic Institute of Siena (Pro- 
fessor Lambertmi) Numerous ranations in the distribution and anasta- 
moses between the three principle diploetic venous s3’stems frontal 
parietal and occipital are discussed The size and distribution of the 
veins bears no relation to the degree of pneumatization of tlie sinuses 
Vanabiht}' is individual the entire system being much more extensue 
m some than m others The author believes that careful anahsis of 
roentgenograms in cases of acute and of chronic sinusitis may enable 
one to locate the prominent diploetic a ems draining tlie affected area 

PHYSIOLOGY 

Larroude found two zones of cihar)* actn ity m the nose one com- 
prising the anterior third of the lateral nasal wall which he calls the 
zone of slow expulsion, the cilia sweeping forward toward tlie nares 
and requiring twent}' minutes for complete expulsion of material and 
the other a zone of rapid expulsion where the cilia sweep backward 
foreign particles being moved at the rate of 5 mm per second Two 
cases of total lai^ngectoniy were studied to determine the effects of 
suspended nasal breathing on ciliaiy- actnit}' He found that the slow 
zone Avas not materially affected but that m the rapid zone the rate of 
expulsion began to sIoav up after six months so that at the end of a 
year it required tiventA minutes for foreign particles to be expelled 
and at the end of tAA’O }ears the time required aaus an hour or more 
The author expects to make a further report on the ciliary actnitv 
of the maxillary sinus m these patients since he believes that the normal 
changes m pressure aa ithm the sinus during respiration must hai-e some 
influence on the rapiditA* of ciharA' moA'ements 

10 Porta C F Considerazioni sul comportamento del circolo \ enoso diploico, 

nelle affezioni inflammatone della base cranica Arch ital di otol 50*57 CFeh 
1938 ^ ^ 

11 Larroude C A mucosa das iossas nasais e dos seios peri-nasais (noia 
prcMa) Lisboa rred 15 151 fMarchl 1938 
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Following then eailier study on the lymphatic pathways from the 
nasal mucosa to the lungs, Larsell, Veazie and Fenton undertook 
a new senes of expeiiments, which tend to support then previous con- 
clusions Cultures of streptococci were inoculated into the frontal 
sinuses of cats and rabbits (In some animals the mateiial was injected 
directly into the paialaiyngeal lymph nodes ) The animals weie killed 
after fiom one to one bundled and four hours, and the nodes, the lungs 
and paits of the liver and spleen weie lemoved under aseptic conditions 
for bactei lologic study The tracheobi onchial route of entiy could not 
be entiiely eliminated, as m their experiments with trypan blue, because 
“the insertion of a tracheal cannula to eliminate material fiom the upper 
pait of the lespiratory region in itself favors bactei lal contamination” 
Aspiiation, howevei, was guaided against by traumatic occlusion of 
the ostium of the sinus and by the propei postuie of the head duiing 
the experiment The bactei la weie lecoveicd in laigest numbeis from the 
paralaiyngeal lymph nodes They weie found also in the liver and 
the spleen The conclusions aie that the bacteiia ate earned via these 
nodes into the lymphatic vessels chaining into the gieat veins, thence 
to the right side of the heait and then to the pulmonarj capillary bed, 
from which point they may leach the pulmonaiy tissues or be carried 
by the blood stieam to othei paits of the body “Most of the organisms 
that pass thiough the lungs are apparently filteied out of the blood 
stream by the spleen and by the Kupfler cells of the livei ” 

Scheideler made a senes of expenments to determine the noimal 
ail currents within the nasal cavities These tests neie along the lines 
of those repoited some time age by Proetz A model four times normal 
size, with a transparent septum, was employed, and cigaret smoke 
aspirated by a pump at the choana was photographed as it eddied through 
the nasal meati The accompanying illustrations are interesting The 
importance of the middle tuibinate in dividing and diiecting the stream 
of air IS well brought out in the experiment in which this structuie is 
removed Removal of the inferior turbinate leads to even greater 
stagnation, so that it is easy to understand why patients with atrophic 
rhinitis often complain of inadequate nasal breathing despite their 
wide open meati 

Muller devised a method of measuiing the variations in air pies- 
sure within the antrum in relation to piessure in the nasal cavity and 

12 Larsell, O , Veazie, L, and Fenton, R A Streptococcic Infection of the 
Lungs from the Paranasal Sinuses Experimental Study, Ai ch Otolar} ng 27 143 
(Feb) 1938 

13 Scheideler, J Die Luftstromungen m der menschlichen Nase bei Atmung, 
Ztschr f Hals-, Nnsen- u Ohrenh 44 228, 1938 

14 Muller, E Physiologisches zur Frage der Druckschwankungen in den 
Nebenhohlen, Arch f Ohrenh-, Nasen- u Kehlkopfh 144 100, 1937 
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to the respiratory cycle A Lichtwitz needle intioduced into the * - * 
was connected with a water manometei The vestibule of the re- , 
corked with a large rubbei tube connected with a volume-vclocu,. ' - 
cator The respiratory cycle nas measured by a pneumogi aphic - r'^ < 
hooked to a Mare} capsule The thiee cuives ueie plotted snnur;, '' 
ously by the direct optical method with an electrically diiven pliolok^, i- o- 
graph By this method changes in an piessure could be analyzed dur/ ^ 
ever) phase of the respiiatory cycle Mam data weie lecoided, on i*/ 
basis of which the author concludes that the expulsion of secictions fiom 
the middle meatus is laigely dependent on the temper and degiee of the 
%-ar}-mg pressures This applied to the antium as uell, since he found 
tliat tlie pressure uithin this cavity is influenced b} the an prcssuic and 
eddies in the middle meatus, as well as b} the individual anatomic 
configuration 

Sangiovanni s experiments meiely confirm Pioetz/s findings on 
aliary actint}' vitliin the antrum The piogiess of expulsion of instilled 
iodized poppyseed oil is recorded by fiequent loentgenogiams. which 
show the direction of the fluid at the raiious stages The authoi finds 
the normal empt}'ing time the same as preMoiisl} leported by otheis 

In an attempt to explain reflex phenomena such as Sludei ’s syndi omc, 
Larseli Barnes and Fenton studied the effects of sectioning the maxil- 
lan.' nerve tlie sianpathetic trunk and the spinal cord at laiious levels 
in expenmental animals making obsertations on the rabbit's ear, which 
is transparent enough for the vessels to be seen iindei a stioiig light 
They showed tliat tlie vasomotor response uas abolished onlv b} sec- 
tioning the cord at the sixtli segment or by section of the cervical s} m- 
pathetic trunk betsveen the middle and inferior cenical ganglions Thei 
believe that the reflex is established by afferent fibers (from the nose) 
of the seventli nen e to the solitari' nucleus u here si iiaptic connections 
are made m the reticulospinal tract Impulses along this tract are passed 
to the siTnpathetic vasoconstrictors by nay of the preganglionic fibeis 
from the lower cemcal and the upper thoracic part of the spinal cord 

Pero*' after discussing current ideas as to the mechanism of the 
production of referred cutaneous and musculocutaneous pains considers 
more m detail tlie occipitonuchal pain found m meningeal infections, 
endocranial tumors and inflammations of the paranasal sinuses He 

15 Sangiovanni V Sulla elimmazione dei liquidi di contrasto dalle caiita 
paranasali Arch ital di otol 50 -185 (Sept} 1938 

16 Larseli O , Barnes T F and Fenton R A Relation of Irritation in 
tne Resnon of the Paranasal Sinuses to Certain Vasomotor Changes Expen- 
mental StuQ\ Arch Otolar\Tig 27*266 (Ivlarch) 1938 

17 Pero C Interpretazione patogenetica del dolore occipito-nucale e della 
ngimta nncale in alcune a5ezion> meningo-encefaliche e sinusali Ru di pat 
rer% 52 ICO cJnK-Aug) 1938 
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considers occipitonuchal pain as a sensitive i eperciission, or a referred 
pain, 1 e, a leflesso visco o-sensiiwo in the sense described by Mac- 
Kenzie This was corioboratcd by Lugaro in connection with 
referred pain fiom diseases of the celoinatic viscera Nuchal rigidity 
IS an expression of a visceromotor tonic reflex It is a phenomenon of 
liberation through suppression of the normal voluntary control which 
stiiated muscle exeicises on the tonic reflexes of the neck 

Algei derides the theories of Strickland, Kistner and Shea regard- 
ing the function of the sinuses and advances his own, to the effect 
that the sinuses were constructed to serve as reservoirs for nasal secie- 
tions which would otherwise flow both forward and baclcward carrying 
the risk of asphyxia or aspiration pneumonia, particularly during sleep > 
He accounts for large amounts of mucus expelled in the morning on 
the basis of the sinuses empt)'ing themselves when the nose is blown 
No scientific data are furnished to support these theories 

PATHOLOGY AND BACTERIOLOGY 

Semenov pi esents an excellent study of the surgical pathology of 
sinusitis, based on more than a thousand sections examined over a ten 
year period He shows that thickening of the mucosa in excess of 2 mm 
was associated with deep-seated degenerative changes in 50 per cent of 
the cases Purulent sinusitis Avas found in 72 per cent of the senes 
and nonpurulent hyperplastic pol 3 'poid or cystic changes in 28 per cent 
It IS interesting to note that manifest allergy was found in only 17 per 
cent, whereas equivocal allergj'^ was noted in 35 per cent Mixed infec- 
tion occurred in 80 per cent of the cases , the streptococcus predominated, 
being found in 94 5 per cent, while staphylococci occurred in 70 per 
cent As to postoperative repair following remoA'^al of antral mucosa, 
the author still believes that the neAvl)" constructed membrane is a 
poor substitute for the normal lining but is ncA'^ertheless infinitely better 
than a diseased membrane 

Glatt comes to the same conclusion after examining specimens 
taken from the newly formed antral mucosa after radical operation at 
intervals of five Aveeks to eighteen months He found that the cavity is 

18 MacKenzie, J Some Points Bearing on the Association of Sensory Dis- 
orders and Visceral Disease, Brain 16 321, 1893 

19 Lugaro, E Fisiopatologia del dolore, Riv di pat nerv 36 105 (July- 
Aug ) 1930 

20 Alger, L J A New Theory of Physiology of the Sinuses, Journal-Lancet 
58 511 (Dec) 1938 

21 Semenov, H The Surgical Pathology of Nasal Sinusitis, JAMA 
111 2189 (Dec 10) 1938 

22 Glatt, M A Postoperative Repair of the Paranasal Sinuses Experimental 
Studies and Their Practical Application, Arch Otolaryng 27 323 (March) 
1938 
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not al^^ays lined \Mth normal stratified columnar ciliated mucosa, there 
being areas uhicli are merely thin smooth tissue co\eied with cuboidal 
epithelium Remnants of mucosa left in the hope that they will act as 
islands for regeneration frequently degenerate into scar tissue or become 
cystic 

IMaclNIahon’s recent im estigations were for the purpose of ascer- 
taining whether or not sulfanilamide was deposited m the tissues of the 
noses and sinuses of rabbits in sufficiently laige amounts theoretically to 
affect a streptococcic infection and of studying its effect on some tissues 
in which infection was not present and on some m which infection had 
been induced by the instillation of a virulent culture of the hemolytic 
streptococcus into the paranasal sinuses The drug was given by mouth 
to two groups of animals, one apparently normal and the other wath 
artificially infected sinuses Sulfamlamide was recovered m goodly 
amounts from the sinuses of both control and infected animals Since 
the reaction was not cytologic, the author assumes that the beneficial 
action of the drug “must-be the result of its influence on the organism 
itself or on its toxins m permitting more active phagoc}tosis by the 
leukocytes and monoc}'tes” He states further, “Sulfanilamide 
should be as effective in the treatment of sti eptococcic sinusitis as in 
the treatment of streptococcic infection elsewhere in the body ’ 

Greifenstein disputes the theory that caseous sinusitis is the result 
of solidification of secretions following occlusion of the ostium He 
believes that the accumulation of foul cliees} masses of epithelial debris, 
pale leukoc}i;es and fat is due to a special local irritation causing an 
unusual leukoc}'tic infiltration of the subepithelial tissues, wdnch means 
an abscessed mucosa, this causes irregulai fungoid projections, wuth 
areas of localized necrosis, and the subsequent exfoliation produces 
the foul masses The granulating mucosa, robbed of its epithelial laj’ers, 
becomes a connective tissue membrane from wdnch all the leukocytic 
masses have been cast off The inflammatory process is now at an end, 
and the lesultant masses shrink slowh awaj from the membrane and 
more or less completely fill the lumen These facts w^ere all detei mined 
in experimental guinea pigs into whose antrums turpentine had been 
injected In no instance did the normal ostium become occluded 

IMittermaier discusses the \arious theones of edema m relation 
to pH alkalosis and acidosis and comes to the conclusions general!} held 


23 MacAIahon B J 
Rabbits Chemical and 
1938 


Influence of Sulfanilamide on Infected Sinuses of 
Microscopic Studies, Arch Otolar} ng 28 222 (Aug ) 


24 Greifenstein Spontane und expenmentelle kasige Nebenhohlenentzundungen 
beim Kaninchen, Ztschr f Hals-, Xasen- u Ohrcnh 44 251, 1938 

25 Mittermaier Ueber Pohposis nasi und Odembereitscbaft Ztschr f HaU 

Nasen- u Ohrenh 44.239, 193S ’ ’ 
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in this country He too recommends a salt-free diet, elimination of 
alkalis increase of acids and proper attention to diet 

Biunnei and Grabscheid studied a series of 24 cases of Paget’s 
disease, m 7 of which (29 per cent) theie were loentgen evidences of 
involvement of the sinuses, particularly the sphenoid, frontal and 
ethmoid Thoi ough study of postmortem serial sections m 1 case showed 
how the bony changes caused a narrowing of the lumen of the sinus 
tin ough thickening of the bony walls, in some places to the point of 
obliteration The authoi ohseives that the narrowing proceeds irreg- 
ularly m ^ anous parts of the sinus, so that the lumen may be subdivided 
or displaced It is natuially more active m the thick bones, since it 
proceeds from the blood vessels and the enveloping periosteum He 
shows however, that even the thin bones, such as the ethmoid septums, 
may be affected by a process beginning m the deepest layers of the 
mucosa m the same manner as it proceeds from the periosteum 

Walsh and Cannon,-' on the basis of animal experimentation, clinical 
observation and postmortem examination, conclude that the “most suit- 
able vehicle for mtranasal medication is isotonic salt solution inasmuch 
as it causes no demonstrable interference with ciliary activity, whereas 
both hypotonic and hypertonic solutions cause definite harm to the 
cilia ” Oils are unsuitable because they block the normal flow of mucus 
and because the drugs dissolved m them do not penetrate the mucous 
blanket to reach the epithelium The authors found a weak solution 
of ephedrine the most efifective vasoconstrictor, because it causes no 
damage to the cilia Mild protein silver has been proved experimentally 
to have no bactericidal effect The authors report 3 cases of hpoid 
pneumonia resulting from the mtranasal use of oils They claim that 
their experiments on animals have demonstrated edema, alveolitis, focal 
hpoid pneumonia, granulomatous lesions, necrosis and bronchopneu- 
monia occurring as a result of the aspiration of oily solution instilled 
mtranasally 

Mood reports a tumoi neai the inner canthus of the right eye in 
a child of 2, which had been present since birth and was tentatively 
diagnosed as a mucocele Roentgenograms showed a defect in the floor 

26 Brunner, H Die Nebenhohlen der Nase bei Ostitis deformans (Paget) 
des Schadels, Acta oto-lar\ng 26 174, 1938 Brunner, H, and Grabscheid, E 
Zur Kenntnis der Ostitis deformans (Paget) der Schadelbasis II Die vordere 
Schadelgrube mit besonderer Berucksichtigung der Nebenhohlen der Nase, 
Virchows Arch f path Anat 301 237, 1938 

27 Walsh, T E , and Cannon, P R The Problem of Intranasal Medication, 
Ann Otol , Rhin S. Lar 3 mg 47 579 (Sept ) 1938 

28 Mood, G F Congenital Anterior Herniations of the Brain, Ann Otol , 
Rhin & Laryng 47 391 (June) 1938 
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oi tlie frontal bone and the right nasal bone At operation the tumor 
shelled out easih on the anterior and lateral aspects but more deeph 
it Mas found to be continuous Mith the dura ^^'hen it M'as severed a 
free floM of cerebrospinal fluid persisted for eighteen days Healing 
folloMed M'lth a deep scar Histologic sections shoM-ed mucous fibrous 
tissue enclosing areas of glial tissue Eighteen cases previously recorded 
in the literature m ere cited The author behet es that tliese tumors are 
true herniations because of their appearance at the fontanels or suture 
lines of ununited cranial bones 

On the assumption that the ideal operation on the frontal sinus 
IS one in M'hich the caraty is obliterated by formation of neu' bone 
Rossi attemp s to investigate the factors mIucIi may faahtate or retard 
such a process Tmo series of animals Mere used* in one group the 
frontal sinuses M-ere infected Mith gauze soaked M*ith pus obtained from 
draining inastoids, and the other group M'ere healthy controls The 
sinuses Mere operated on and tlie entire mucosa removed by curettage 
Subsequently the animals Mere killed and the skulls sectioned both 
horizontally and sagittal!}' The results shoM'ed that there M*as a greater 
tendency to formation of neM' bone in the healthy than in the diseased 
sinuses as eiidenced by formation of adventitious bony partitions and 
obliteration of recesses In both groups the external periosteum shoM ed 
a tendency to proliferation and the formation of a thick fibrous or fibro- 
osseous tissue The author points out that tliere is less osteogenic actmty 
111 the suppiiratne than in the healthy sinuses and concludes that the 
hope of achiei mg obliteration of the sinus by curettement of the mucosa 
is false and that the procedure cannot obnate the danger of a relapse 

Kanes and Koch infected the frontal sinuses of cats Mith bacteria 
cultured from the animals omu throats and obtained reactions onlv 
M hen the duct m as blocked by edema induced by tlie local application of 
lactic acid Acute inflammation of the influenza type resulted The 
bacterial strains isolated differed from those reported by Rivers and 
Bayne- Tones m a similar series of experiments Avhicli they termed 
parainfluenzal bacilli The authors believe that the bacteria thev found 

29 Rossi G Le mcdificazioni del seno frontale dopo raschiamento della 
mucosa (Ricerche spenmentah — considerazioni climche) Oto-nno-lann"- ital 
8 260 (June) 1938 

30 Kanes A and Koch J Die Erzeugung \on Xebenhohlenentzundungen 
bei Katzen mit spezieseigenen Bakterien aus der Gruppe der mfluenzabakterienahn- 
hchen Pasteurellen Arcli f H^g 120.180 (Tune) 1938 

31 Rners T M Influenza-like Bacilli Gronlh of Infiuenza-like Bacilli 

on ^fedia Containing Onh an Auto-Cla\ e-Labile Substance as an Accessory 
Food Factor Bull Johns Hopkins Hosp 33 429 (Dec) 1922 Rner^: T 'm' 
and BaMie-Tones S Influenza-hke Bacilli Isolated from Cat-: T Exner 
37-131 (Febl 1923 ' ' * ° 
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resembled those repoited by Rimpau and Kiemsieiter,^* which from 
cultuial and seiologic studies appear to be members of the group of 
pasteurellae It seemed of impoitance to the authois that experimental 
pioduction of infections with Pfeiffer bacillus similar to those occurring 
m human beings was possible m cats by the use of mfluen/a-like bac- 
teria recoveied from the animals’ own membianes 

Szende and Muianyi made a study of the bacteiial flora m 50 
consecutive cases of maxillaiy sinusitis m an attempt to correlate these 
findings with obseivations of the clinical course In 26 cases of acute 
sinusitis pneumococci and Diplococcus catarihalis weie found The 
pneumococcic exudate was light }cllow or green mucopus m clumps 
The D catari hahs exudate was milky and cloudy All the patients recov- 
ered after lavage except 4 with pneumococcic sinusitis, who recovered 
only after the instillation of antipneumococcus seium Of 21 patients 
with cliionic sinusitis 62 per cent showed streptococci, 33 per cent mixed 
bacteiia and 1 patient the staphylococcus The exudate in each case 
was giayisli, tuibid or milkv Twelve patients requiied surgical inter- 
vention 

DIAGNOSIS 

Tomography, oi the pioceduie of taking i oentgenograms m a certain 
plane at a predetei mined level, is attracting widespread inteiest, and 
moie will be heard on this subject as the technic is acquired and the 
apparatus simplified Di Rienzo and Boher“° and Viana-Giuria and 
Apolo contiibute clinical studies which prove the supeiioi value of this 
method over standaid pioceduies The foimer made studies of the 
sphenoid sinus m the frontal plane, and the pictui es they submit demon- 
strate the configuration and outlines of the two sinuses, together with 
the position of the party wall, much more clearl)^ than is possible by an)’- 
other technic Viana-Giuria and Apolo demonstrate the value of the 
proceduie when earned out at diffeient levels in the diagnosis of cysts 
of the maxilla, several illustrations of which aie shown in the article 
The point of origin and attachment of the growths is readily seen 

32 Rimpau, W Ueber Infektionen des Menschen durch Haus- und Stalltiere, 
Munchen med Wchnschr 84 413 (March 12) 1937 

33 Kremsreiter, J Menschenpathogene hamoglobinophile Bakterien in den 
Luftwegen einer gesunden Katze, Arch f Hjg 118 97 (May) 1937 

34 Szende, B , and Muranyi, L Bacteriology of Maxillari^ Sinusitis, Orvosi 
hetil 82 246 (March 12) 1938 

35 di Rienzo, S , and Boher, A Tomografia del seno esfenoidal normal, Dia 
med 10 134 (Feb 21) 1938 

36 Viana-Giuria, G , and Apolo, E El valor de la tomografia en el estudio 
de algunos procesos patologicos del seno maxilar, Arch iirug de med , cir y 
especialid 12 255 (March) 1938 
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Rejto"' made a sUuh ot 120 cabcs of smal disease in ^^hlch loent- 
creuo^rams had been made ^\lth the idea of con elating thc<;c findings 
^\lth the pathologic changes sho\\n by the clinical com sc oi In opciation 
In 40 8 pei cent of the group, by fai the largest pciccntagc. iiinlateial 
imohement of the antiuin and ethmoid sinuses appealed In the diag- 
nosis of acute conditions the authoi found that transillummation nas of 
more \alue than roentgenograms, the icsults m IS out of 23 cases being 
positive and confiinied b} othei findings Of 113 patients with a chiomc 
condition 81 weie operated on. cither by some radical proccduie oi by 
the intranasal approach to the ethmoid sinus, so that the sinuses were 
inspected and the degree of pathologic change ascertained In 61 of these 
the condition was pro\ed to be cmp}ema, 4 had thickened mucosa, some 
with polyps In onh 2 cases was the roentgen diagnosis in erior, m 
these the condition w’as gn cn as nnohement of the soft tissues but 
pro\ed at operation to be a dental c\st o\crKing the antium The 
author calls attention to \arious points m the diagnosis of c\sts. tumois 
and malignant conditions 

Stein prefeis the upright position in taking locntgcnogiams of 
the sinuses because of better Msuali/ation of fluid le\els Errors m 
interpretation ma} arise from diflfcienccs in the thickness of bone on 
the tw'o sides, the presence of septums and differences in the angle of 
projection of the two zygomatic processes Roentgenograms taken after 
fracture of the skull or injury to the face may show darkness oi 
cloudiness of the antrum, due to filling with blood, which is dense enough 
to obscure the lines of the fractuic Special pi ejections oi repeated 
pictures may be necessary, especially in cases of fracture of the z\goma 
The author points out that dental roentgenograms often show a tooth 
projecting into the antium In such a case the diagnosis must be con- 
firmed by a sagittal film, because it is often a false interpretation due to 
the diagonal line of projection If m doubt aftei a tooth has been pulled, 
he advises one should inject contrast medium to show^ the presence or 
absence of a fistula 

Barsony and Weiss believe that errois in inteipieting roentgeno- 
grams of the anti urns and ethmoid sinuses ai e due to inaccurate center- 
ing They stress the importance of having the dens epistiophei exactly 
in the midhne in all posteioanterioi projections 

37 Rejto, G Clinical Value of Roentgen Examination of the Sinuses Based 
on Surgical Bindings, Gyogyaszat 77 734 (Dec 19) 1937 

38 Stehr, L Die Feststellung von Nasenhohlenerkranklieiten durch die 
Rontgenuntersuchung, Afunchen med Wchnschr 85 1189 (Aug 5) 1938 

39 Barson}’-, T , and Weiss, AI Beitrag zur Analyse der projektionsbedingten 
Verdunkelungen der Nasennebenhohlen, Rontgenpraxis 10 5 (Jan ) 1938 
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Portmann and Bonnafous cite 2 cases in ^\hlch identical symptoms, 
apparently oiiginating in the frontal sinus were piesent, the sinus 
being enoimously pneumati/ed m 1 case and entiiely absent m the 
othei The loentgenogiams were ceitainly of gieat ralue The authois 
point out that m a case in which the fiontal sinus is undeveloped one 
finds the loof of the ethmoid sinus not onlj lower than %\hen the 
frontal sinus is pneumati7ed but also placed diagonal!}', so that it seems 
as it the cianial cavity piojects foiwaid between the two oibits This 
has ahvays prompted their school to approach the frontal sinus at the 
point of juncture of the frontal, maxillaiy and nasal bones, as the 
approach least likely to cany any danger of accidental entrance into 
the cianial cavity 

Olaison seeks some prognostic value in the study of the secretion 
obtained from sinuses by iriigation oi aspiration He claims that the 
bacteiial flora are usually mixed, that staphylococci predominate and 
that odor is caused by Bacillus coli, proteus or procjaneus No diag- 
nostic criteria can be based on the fiist few' iriigations, since the 
character changes lapidly except in cases in w'hich the condition is 
likely to become chronic, in these cases obsenation of the type of secre- 
tion may indicate the necessity for operation The fine distinctions 
which the author makes are not very convincing except for the w'ell 
know'll and often stated fact that the more mucoid the secretion the 
better the prognosis 

Ridpath gives a good discussion of the diffeiential diagnosis of 
various sinal conditions, covering most of the accepted data m good 
order and as completely as the limits of the paper w'lll permit The 
significance of local and referred pain is thoroughly stiessed and the 
difiterential diagnosis of frontal sinusitis from supraorbital neuralgia, 
tubeiculosis, syphilis and tumoi is cleaily given The same may be said 
of his discussion of pains originating in a diseased sphenoid sinus 

Among the cases cited by Northington was 1 in which a diagnosis 
of a tumor of the right orbit had been made Anal} sis show'ed the 
true condition to be reti obulbar neuritis due to sinusitis The symptoms 
were loss of light perception, restiiction of bulbar movements, absence 
of intraocular disease and roentgen evidence of erosion of the greater 
wing of the sphenoid Pus was found m the nose The antrum, the 

40 Portmann, G , and Bonnafous Considerations anatomiques sur le developpe- 
ment des sinus frontaux, Oto-rhino-laryng internat 22 136 (March) 1938 

41 Olaison, F Prognostic Value of the Study of Pus in Sinus Infections 
Nord med tidskr 14 2073 (Dec 18) 1937 

42 Ridpath, R F Diagnosis and Differential Diagnosis of Accessory Sinus 
Disease, M Clin North America 22 1591 (Nov ) 1938 

43 Northington, P Some Cases of Otolaryngological Interest That Were 
Seen on the Neurological Service, Larjngoscope 48 1 (Jan ) 1938 
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ethmoid and the sphenoid sinus wcic opened, and mucopiis undci 
pressuie was evacuated Vision ictuincd piompll} In the second case 
theie was swelling ol the lids, headache and {e\ci foi ten days Ihc 
sinuses weie suspected and ^^clc liealcd with packs ol mild piolcm 
silvei Swelling of the lids pcisisted, conjunctuitis appealed, theic 
was no distuibance of vision, no pioptosis and no limitation of bulbai 
movements The sinuses weie cleai, and no pus \\as lecovcicd A 
blood count ie\ealed eosinophils up to 33 pci cent A fuithci seaich 
disclosed tiichmosis In a thud case the patient complained of pcisist- 
ing headache two months aftei a dcpicsscd fiontal fiactiiie Obsena- 
tions at neuiologic examination wcic negative except foi slight changes 
in peisonality The tempeiatuic was 102 F It seemed that an mtia- 
cianial complication might be de\ eloping Tlie fionlal sinus was opened 
and some fiagmenls of depiessed bone iemo\cd No infection w'as 
found Two w'eeks later a 4 plus Wasseimann leaction was lecoidcd 
The patient lesponded to anlisxphililic tiealmenl 

SINUSITIS IN CHILDREN 

Ciooks piesents a good clinical evaluation of a senes of 100 cases 
of sinusitis m childien In 24 cases the tonsils and adenoids w'cic 
removed because of the presence of mucopus in the anti urns The 
patients w^eie follow'ed up, and aftei six months it was found that in 
16 the sinal condition still peisisted The following symptoms w^eie 
most commonly listed nasal or postnasal dischaige, in 84 cases, fic- 
quent colds, m 83, cough, m 82, mouth bieathing, in 62, headache in 
44, and otitis media, in 44 Diagnosis is made by tiansillumination, 
roentgenogiams and diiect punctuie A stciile needle is mseited 
through the trocai to avoid contamination and the contents of the sinus 
aspirated for cultuie The piedominating bacteria w^eie pneumococci 
and streptococci The author iriigates the antium, and if aftei six 
irrigations the condition is still piesent he does an intiaiiasal antiotomy 
Of his 100 patients, 52 were cured, 32 impioved and 16 unchanged 

Bowen-Davies’ findings, in 55 patients of fiom 5 to 14 yeais ot 
age, do not agiee exactly wuth the pievious authoi’s He found 
staphylococci more frequently than pneumococci oi sti eptococci He also 
aspirated under aseptic conditions, centiifuged and planted his mateiial 
m blood agar foi cultuie The bactenologic findings did not coincide 
with his roentgen findings Of 110 anti urns 66 appealed infected on 
roentgen examination, yet only 27 yielded a positive cultuie, the cultuie 
from 39 remaining sterile His studies of the evacuation of iodized 

44 Crooks, J Nasal Sinusitis m Childhood, Bnt M J 1 935 (April 301 

1938 ^ 

45 Bowen-Davies, A The Paranasal Sinuses in Children, Proc Rov Snr 

Med 31 1411 (Oct) 1938 ^ 
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poppyseed oil fiom the anti urns showed that in the cases in which the 
culture w'as sterile it took an aveiage of seventeen and nine-tenths days 
for complete evacuation wdieieas in the cases of infection the average 
time was fouiteen and nine-tenths days (due to the reduced capacity 
of the sinus, according to the author) He asserts 

The rapid evacuation of lipiodol does, however, prove that the function of the 
cilia IS not affected by infection as we ha\e been led to believe It is a well- 
established fact that an infected antrum may be cured by drainage, and it follows 
that by providing free drainage we arc doing what Nature has already been 
doing fairly efficiently 

He believes that many of his good results w'ere due to the beneficial 
effect of the iodized poppyseed oil 

Stiachan^“ also favors proof puncture m children for diagnosis and 
foi cultures Reporting from the Toronto Hospital foi Sick Children 
for 1936-1937, he indicates that surgical intervention is not required as 
frequently as many believe LaA^age of the antium was done in 184 
cases, antrostomy in 8 and reduction of the middle turbinate or curette- 
ment of the ethmoid sinuses m 29 

Fabinyi believes that the spread of sinusitis in children is due to 
thinness of the dniding Avails, maiked vascularity of the tissues, rich 
communication betAveen the blood vessels of the bone and the periosteum 
and the lack of fusion of suture lines Natuially stasis is favored by 
adenoids and SAvolIen nasal mucosa The authoi favors the use of a 
nasopharyngoscope in the diagnosis of the source of the discharge He 
reports 66 cases of sinusitis occurring in infectious diseases, scarlet 
fever accounting for 8 per cent of the total In 21 cases the condition 
Avas complicated AVith orbital infection, Avhich seems a rather high per- 
centage In 38 per cent of the cases of oibital infection it Avas further 
complicated by bilateral mastoiditis All the patients Avith otitis had 
large tonsils and adenoids In the tieatment of the oibital infections 
the author first tried infracting the middle turbinate or amputating the 
anterior end if it Avas obstiucting If polyps Avere piesent they Avere 
removed AAuth small forceps If this Avas insufficient he made an external 
opening Most of the scarlatinal infections appeared in the first Aveek 
of the disease, and the early treatment consisted of tampons Avith 
ephednne, inhalations of steam, suction and instillation of mild protein 
Sliver 

Ebbs examined the sinuses at autopsy in 496 children up to the 
age of 14, who died from a great variety of medical and surgical con- 

46 Strachan, J G Chronic Sinusitis m Children, Bull Acad Med, Toronto 
12 11 (Oct) 1938 

47 Fabmyi, G Inflammations of the Paranasal Sinuses of Children, Avith 
Special Reference to Acute Infectious Diseases, Orvosi hetil 81 1219 (Dec 4) 
1937 

48 Ebbs, J H A Note on the Incidence of Sinusitis m Children, Brit M J 
1 385 (Feb 19) 1938 
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dilions, and found a puiulent infection in one oi moie sinuses in 152, 
01 306 pel cent The incKlencc was hn^hci in childicn iindei 2 yeais 
of age than in those ovci 2 ycais Ihc vast inajoiiiy of the infcelions 
wcie found in the antium In 78 2 pei cent of the cases of sinusitis 
theie was associated otitis media, which coiioboiatcs Collom’s findings 
of sevcial )eais ago 

The enliie subject is coaciccI in a symposium befoic the Medical 
Association of Pueito Rico by Oitw foi the pcdiatiician, Font foi the 
laiynygologist, Landion foi the ladiologist and Moiales foi the neu- 
loiogist Oitiz claims that sinusitis is much moic fiequent than sup- 
posed and must be coiisidcicd m the etiology of such conditions as 
aithiitis, neuiitis, impaiied nutiition, bionchial asthma, alleigy and 
iiiticaiia, pains m the head, letiobulbai ncuntis, lepcated attacks of 
otitis media, ceivical adenitis and oibital conditions 

In connection with oibital abscess Fit/-Hugh advises not only an 
external incision to libeiate the pus but also lemoval of “jiait of the 
lamina [papyiacea], enough of the elhmoids, and if ncccssaiy a poition 
of the flooi of the fiontal sinus ncai its innci angle to enable us to 
place a itibbei tube diam down into the nose” This seems a bit moic 
radical than the usually accepted piacticc in acute conditions In a 
scries of 30 cases m which oibital symptoms occuiicd he found 9 cases 
of oibital abscess and 2 of abscess of the biam and meningitis In the 
30 cases 24 patients weie ticated suigicall), 9 by majoi pioccdmcs 

On the basis of histoiy, roentgen findings and tiansillumination, Bet- 
tmglon advises '‘proof-punctui c” foi chikhcn, undei gcneial anesthesia, 
to deteiminc the piescnce of pus If the result is positive he follows 
immediately with a window into the antium, using a jiunch foi ceps lathei 
than a lasp, and the insertion of a lubbci tube foi diainage 

McLendon believes that loentgcn lays have some value in the 
tieatment of sinusitis in childien and attributes the beneficial lesults to 
the lelease of antibodies from the destiuction of polyps and eosinophils 
He also asseits that the maciophagcs take on inci eased phagocytic 
activity Of 48 cases in which this tieatment was used he lecoids cities 


49 Ortfz, A Las sinusitis en los nines Aspcclos pediatncos, Bol Asoc 
med de Puerto Rico 30 319 (Sept) 1938 Font, J H Las sinusitis cn los 
ninos Puntos de vista del otornnolaringologo, ibid 30 326 (Sept ) 1938 Landrdn, 
J Las sinusitis en los ninos Diagnostico radiologic, ibid 30 330 (Sept ) 1938 
Morales, L M Las sinusitis en los ninos Complicationcs ncurologicas y 
psiquiatncas, ibid 30 *337 (Sept) 1938 

so Fitz-Hugh, G S Acute Sinusitis in Children, Virginia M Monthly 65 
251 (May) 1938 

51 Bettington, R H Some Aspects of Maxillary Antrum Infection M T 
Australia 1 853 (May 14) 1938 ’ 
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to X-Ray Therapy, M Ann District of Columbia 7-341 (Nov) 1938 
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in 35 per cent, impi ovement in 41 pei cent and tlie condition unchanged 
m only 10 pei cent An analysis of 76 cases of chronic sinusitis, in 
v,hich the patients langed in age fiom 6 months to 12 3 fears, levealed 
only 14 in which positive clinical oi heieditaij signs of alleigy occurred 
and 4 111 which the leaction was positive to cutaneous tests Roentgen 
examination of the chest showed signs of smobionchitis m 22 cases 

Le Mee and Richiei maintain that the Pioetz position fails in 20 
to 25 pel cent of cases in which the maxillai}’’ sinus is concerned They 
piopose a new position by which all the sinuses on one side can be filled, 
witli the exception of the fiontal The patient lies on the side with a 
lolled sheet oi small lound cushion at the neck Two maneuveis are 
described (1) flexion of the head to 20 to 30 degrees and (2) rotation 
of 20 to 30 degrees toward the uppermost side, i e , the side away from 
that whose sinuses aie to be filled In this position the lateral nasal 
wall IS in a plane which can be completelv covered bv the instilled oil 
They assert that the Paikinson head-low position is not favorable for 
displacement Lateral flexion to 45 degiees is too far to permit bathing 
the middle meatus completely m the oil, which tends too much to the 
posterior ethmoid and sphenoid sinuses at the expense of the anterior 
ethmoid sinuses and the antrum The authors perfoimed 440 instilla- 
tions by this method in a peiiod of twenty months In a senes of 40 cases 
the procedure wi’as checked by loentgenograms, wdiich showed adequate 
filling m 100 per cent of the ethmoid sinuses, 92 per cent of the antrums 
and 27 pei cent of the frontal sinuses Incidently 35 of the 40 patients 
w^ere cuied by one instillation of iodized poppyseed oil 25 per cent In all 
the cases instillation was preceded by one laiage and by adequate 
shrinkage The negative pressure used w^as 10 to 12 mm of mercury 
and the average quantity of oil 5 cc 

Faier finds the Proetz position satisfactoi) for displacement 
therapy and for acute cases used a 0 25 per cent solution of ephedrine m 
physiologic solution of sodium chloride 

Morgan lists stuffy nose pyrexia, mucopurulent discharge and 
loose cough as symptoms of sinusitis in childien, particularly when fol- 
lowing an attack of influenza Chronic sinusitis is more likely to develop 
m a child debilitated by illness and malnutrition than is the sinal disease 
to cause the general debility He believes that the term “broncho- 
sinusitis,” coined by Wasson, expresses the true sequence Atelectasis 

53 Le Mee, J M , and Richier, J La “position laterale” en methode de 
deplacement Nouvelle technique et resultats therapeutiques, Bull Soc beige 
d’otol , rhin , laryng , 1938, p 64 

54 Faier, S Z Paranasal Sinus Disease in Children, Nebraska M J 23 
370 (Oct) 1938 

55 Morgan, B The Relation of Ear, Nose and Throat to the Diseases of 
Children, J Laryng & Otol 52 855 (Dec ) 1937 
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IS a couimoii piecuisoi of bi onchicctasis, and the Mcioiis cncle of sinus 
and bionchus is then established 

Monti finds tiansilliimniation and locntgcn ia}S unsatisf acton as 
diagnostic mediums foi childien iiiidei 5 }cais He pLices moie lehance 
on Pioetz displacement nith ladiopaque fiuid and diagnostic punctuie 

Cl easy''" piesents his lesults AVitli 60 childien. aged 5 )eais to 14, 
with asthmatic sjiidiome associated with sinal tiouble Hie tieatment 
followed was caieful consenatne suigical mteivention, such as i educ- 
tion of spins and iidges, collapsing of c}stic tiiibmates, mtianasal 
antiotoni} and lemoial of tonsils and adenoids Twenty pci cent wcic 
definitely impioved foi one to two icais oi moic, and 55 pci cent weie 
symptom fiee foi 1 to 2 months The chief desideiata m his opinion 
ai e ventilation and di amage 

Hvamoto lepoits a case m which ostcoimchtis of the maxilla in 
an infant 11 days old began wuth high fevei, exophthalmos and swelling 
of the cheek Latei a fistula w'as found at the external angle of the 
01 bit Theie w^as a foul nasal dischaige. and cientually the alvcolai 
piocess neciosed, along with pait of the anteiioi wHl of the sinus 
Removal of a large sequestium was follow'ed h\ lecoven The piocess 
lasted over a yeai 

A similai case, of a child of jears, is recorded b} Matsushita 
The onset was sudden, wuth a high tempeiatuie (40 C [104 F]), 
follow^ed by sw'elhng of the cheek and redness Two wrecks latei a fistula 
appeared m the alveolai legioii anterioi to the piemolai Thiec months 
later a sequestium w^as lemoved, and lecoveiN ensued after some delay 
In Uiyu’s"'’ case the condition began similarly m a child of yeais 
The infraoibital swelling w^as incised and diained slowdy for scveial 
months Increased swelling of the check and mtranasal obstiuction 
erentually led to a Caldwell-Luc operation The sinus w^as found to 
be filled with polyps and chees) debus, and the mucosa w^as degcneiated, 
soft and pol 3 ^poid Stieptococci and staph} lococci w’-eie found Recoveiy 
followed aftei about seventeen days 

Krakovits repoits 2 cases of seveie infection of the aiitium and 
the ethmoid sinus wnth sepsis m infants, 2 and 8 months old One patient 

56 Monti, P C Le malattie dei seni nasali nel bambino, Boll d mal d 
orecchio, d gola, d naso 56 121 (April) 1938 

57 Creasy, R C The Role That Surgery of the Paranasal Sinuses Plavs 
in the Asthmatic Child, Larjngoscope 48 415 (June) 1938 

58 Iwamoto, Y Bin Fall von Sinuitis maxillaris neonatorum mit deren 
Residuen, Oto-rhino-lar 3 mg 11 429 (May) 1938 

59 Matsushita, H Em Fall von Sinuitis maxillaris neonatorum Oto-rhmo- 
laryng 10 1111 (Dec) 1937 

60 Uryu, E Sinuitis maxillaris caseosa im Anschluss an akute ICiefer- 
hohlenentzundung bei emem Kinde, Oto-ihmo-laryng 11 425 (May) 1938 

61 Krakovits, M Sinus Inflammation in Infants, Gvogvaszat 77 730 (Dec 
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ieco\ered aftei piompt radical operation on the antrum, although the 
course was piolonged by complications, such as bilateral otitis media, 
metastatic abscesses and renal infection The other patient died From 
the description in both cases it would appeal that theie must have been 
some osteom 3 'elitis of the maxilla, although mention of a sequestrum 
IS lacking 

From Rumania comes a report of 2 cases of severe acute 
ethmoiditis with orbital complications in young children, in 1 the con- 
dition was due to grip and m the other to scarlet fever In both cases 
external incision was employed, as well as intranasal drainage by simple 
infraction of the middle turbinate As a rule the author advises con- 
sen^ative medical treatment unless there is evidence of orbital abscess 
or intracranial complications 

SINUSES IN RELATION TO DISEASES OE OTHER ORGANS 

Babbitt®® discusses otorhinolar 3 'ngologic conditions that may arise 
in the course of vaiious S 3 'Stemic disoiders, emphasizing m bold t 3 'pe the 
salient features m each case For instance, undei pneumonia he says, 
“keep watch of sinus and middle ear disease”, under typhoid fever, 
“observe the sluggish nonresistant mucous suiface, keep clean and guard 
ulceiatne areas”, under influenza, “tieat the sinuses and the ear may 
clear up rapidly,” and undei diabetes, “suspect a rhinitis of being the 
systemic accompaniment in diabetes ” Specialists need to read an 
aiticle of this sort from time to time in order to get the picture of the 
patient as a whole 

Pnhnonaiy Diseases — Kecht®‘ uiges careful examination of the 
sinuses for all pulmonar 3 ’’ conditions that lesist treatment, and when a 
pathologic change is found he advises ladical treatment He cites 
several cases that illustrate the point Chronic bronchitis in a man of 
22 that failed to 3 ueld to the usual treatment was cured when an acute 
exacerbation of chronic maxillary sinusitis of dental origin was dis- 
covered and eradicated In a case of pneumonia with pleural exudate 
concurrent bilateral pansinusitis with a secondary orbital abscess was 
revealed , the condition resolved prompt^ after surgical treatment of 
the sinuses In a third case a man of 43 had a productive cough with 
a foul secretion of seveial weeks’ duration which was traced to old 
purulent sinusitis Pneumothorax developed, necessitating resection 

62 Va:da-Voe\od, A Acute Complicated Ethmoiditis in Children, Cluj med 
19 236 (April 1) 1938 

63 Babbitt, J A Systemic Diseases Causing Inflammation in the Ear, Nose 
and Throat and the Local Management of These Conditions, M Clin North 
America 22 1645 (Nov ) 1938 

64 Kecht, B Lungenerkrankungen und Nasennebenhohleneiterungen, Wien 
med Wchnschr 87 1219 (Nov 20) 1937 
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of a nb Death ensued from caidiac insufficiency Autopsy icvcaled 
empyema of the left fiontal and maxillaiy sinuses In the fouith case 
exudative pleuiitis and empyema which ensued two weeks aftci a 
bilateial Lothiop opeiation yielded to thoiacentesis The authoi is 
of the opinion that the infection was by diiect aspiiation lathei than 
lymphogenous, although he admits the possibility of infaicts occuiiing 
m 1 emote aieas of the lung Ma the \enous channels 

Watson and Kiblei,^"’ analyzing a numbei of cases of patients with 
bionchiectasis sent to Aii/ona foi the climate, found full} 90 pei cent 
of them to be definitely alleigic on the basis of a high eosinophil count 
m the secretions associated hay fevei oi eczema and consistently positive 
cutaneous tests The} divide bionchiectasis into thiee types (1) 
congenital bronchiectasis, (2) mechanical bionchiectasis, as fiom 
tubeiculosis, fibious pleuus} oi pulmonai} fibiosis, and (3) alleigic 
bionchiectasis The cases, which they studied b} the usual means, 
including loenlgeii studies with iodized oil fell into foui gioups (1) 
cases in which a diagnosis of bionchiectasis uas made elsewhere because 
of chionic cough when loentgenogiams failed to leveal bronchial dilata- 
tion but in which even evidence of allergy appealed, (2) cases like the 
foiegomg instance, m which slight dilatation of the bionchioles was 
apparent, (3) cases in which moie maiked dilatation occiiiicd and (4) 
cases of adranced bionchiectasis, with maikcd pocketing They feel 
that if the allergic causation weie lecognized and the alleigy ticated eail} 
enough the iiiemediable pathologic changes of the late condition could 
in many instances be pi evented 

A caieful analysis of 75 cases of bionchiectasis by Goodale leveals 
some inteiesting facts In 65 pei cent of the cases the condition had 
existed for five yeais oi moie, and the i elation to sinusitis was theiefoie 
difficult to deteimine In 32 cases the pulmonai y condition was attiibuted 
to a piecedmg infection of the upper pait of the lespiiatoiy tiact, and 
in 20 cases the cause was definitely pneumonia Roentgen evidence 
of sinusitis was found m 69 per cent of the cases of involvement of the 
lespiratoiy tiact and 57 pei cent of those in which the lungs weie 
affected Another inteiesting obseivation is the possible development 
of sinusitis during the couise of the bionchiectasis due to loweied 
lesistance of the patient and gieatei susceptibility to colds Howevei, 
the autlioi wisely points out that whethei the sinusitis exists befoie the 
bionchiectasis oi develops later it may be a factor in its lesistance to 
treatment and therefoie deserves adequate and thorough tieatment 

65 Watson, S H , and Kibler, C S Bionchiectasis A New Conception 
of Its Etiology Which Makes Prevention and ^Recovery Possible T A Al A 
111 394 (July 30) 1938 

66 Goodale, R L An Analysis of Seventy-Five Cases of Bronchiectasis fiom 
the Viewpoint of Sinus Infection, Ann Otol , Rhin & Laryng 47 347 (June) 
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Walsh and Meyer®" also found snial disease in association with 
bionchiectasis in 66 8 per cent of 217 cases They note that most of 
the patients had few subjective symptoms of the sinusitis Ihey believe 
the association of the two conditions is moie than coincidental and 
attribute the bionchial condition to aspiiation of infected mateiial on 
the basis of then obseivation that iodized oil instilled into the nasal 
cavities of sleeping subjects may be demonstrated m the bronchi and 
alveoli by roentgenograms In the senes cited the authors found the 
two conditions moie frequentl}' in Aounger patients 

Veneziale’s statistics closel} parallel those of the tvo previous 
authors, although the number of cases observed was smaller He found 
association with sinusitis m 73 pei cent of 26 cases of bilateral bron- 
chiectasis References to Tackson, Tucker and Clerf show that the 
authoi has folloAved these authors with good lesults 

Adams and Churchill obseire that situs in\eisus is a fairl)’’ frequent 
finding m bionchiectasis The records of the Massachusetts General 
Hospital since 1886 show a total of 712 cases of bronchiectasis During 
the same peiiod there were 23 patients with situs inveisus, 21 7 per cent 
of w'hom had bronchiectasis This is in contiast to an incidence of 
0 306 per cent of bronchiectasis in the total hospital population The 
authors found associated sinusitis in 90 per cent of all of then cases of 
bronchiectasis, although they aie not willing to admit the etiologic 
sequence in all instances They state that the triad of situs im^ersus, 
bronchiectasis and sinusitis is sufficiently common to suggest a common 
etiologic henditary makeup Five typical cases are cited 

Butlei believes that the postenor sinuses have frequently been 
OA^erlooked as a cause of nontuberculous pulmonary conditions, particu- 
larly in children This is because the S3Mnptoms are not as Avell defined as 
those aiising from disease of the anterior sinuses In his opinion the 
infection more frequently takes place by aspiiation of infected material 
than by way of the lymphatics, and he looks on postnasal discharge and 
a dry glistening postenor phaiyngeal wall as significant symptoms 

Moatti cites 3 cases in wdiich asthma of se\eial years’ duration 
was cured by ladical operation on the maxillaiy sinuses In every 
instance the sinal mucosa was found degenerated and polypoid In 

67 Walsh, T W , and Meyer, O O Coexistence of Bronchiectasis and 
Sinusitis, Arch Int Med 61 890 (June) 1938 

68 Veneziale, A La broncoscopia nella diagnosi e nella cura delle bron- 
chiectasie Relazione fra le infezioni delle cavita accessorie del naso e le bron- 
chiectasie, Riforma med 54 302 (Feb 26) 1938 

69 Adams, R, and Churchill, E D Situs Inversus, Sinusitis, Bronchiec- 
tasis Report of Five Cases, Including Frequency Statistics, J Thoracic Surg 
7 206 (Dec) 1937 

70 Butler, H Chest Conditions Secondarj’’ to Empyema of the Posterior 
Para-Nasal Sinuses, Alaine M J 29 30 (Feb ) 1938 

71 Moatti Asthme et sinusite, Tunisie med 32 147 (April) 1938 
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1 case, the condition an as due to a pieMOUs dental infection, and aftei 
the sinal opeiation the asthma lecmied The peisistence of a fistula led 
to a second opeiation, Nvhich disclosed a laige aiea of osteitis, iiiNolving 
the flooi of the sinus and the external table of the adjoining alveolai 
piocess The authoi asseits that many such conditions aie ovci looked, 
because tiansillumination and loentgenogiams may be misleading He 
places great i chance on the use of contiast mediums in the sinuses as 
a means of detei mining the tiiie stale of the lining mucosa 

Whelan ■- levieNvs the nnoiIc of Tieves Andie, GiueiiNvald and some 
of the oldei anatomists, as Nvell as the moic leccnt contiibutions by 
Mullm, Mooie Lukens, Cleif and Fenton, relative to the patlnvays of 
infection fiom the sinuses to the lowei lespiiatoi}’’ tiact He feels 
that aspiiatioii is the moie fiequent pathwaj and testifies to the lasting 
benefits of a ladical sinal operation in seieial cases in N\hich the smal 
condition NNas more oi less doimant 

Nelson'^ calls attention to cases in nnIiicIi a condition tentatively 
diagnosed as pulmonaiy tubeiculosis piONcd to be primaiily chionic 
sinusitis, Nvith secondarN bionchitis and enlaigement of the pei ibronchial 
and mediastinal glands Aside from the usual findings in the nose, the 
author points out that tuberculosis can be excluded by a negative klantoux 
leaction Nvith injection of up to 1 mg of old tuberculin, negative reaction 
of the sputum and the more lapid sedimentation in sinusitis than in 
tuberculosis 

Brock and Bell'^ piesent an interesting analysis of 306 consecutive 
admissions to the Waveily Hills Sanitaiium during the couise of a year 
The sinuses are loutinely examined by loentgen laj^s m eveiy case on 
admission Two hundred and fiftj-thiee of the patients had uncompli- 
cated tubeiculosis and of this group 40 per cent gaNe evidence of some 
smal involvement Theie Nveie 44 patients Nvith bi onchiectasis, nearly 
all of Nvhom had sinal disease, and in some of the cases the bi onchiectasis 
Nvas not diagnosed until aftei the sinusitis had been uncovcied The 
authoi s consideied it significant that Nvhereas the bronchiectatic patients 
shoNved extensive smal involvement the patients Nvith tiacheobionchitis 
gave little evidence of advanced sinusitis They maintain that the latter 
gioup are potential victims of bionclnectasis and that it is therefoie 
impoitant to cleai up the existing smal condition, no mattei hov insig- 
nificant, as a prophylactic measuie They state fuithei that patients 
Nvith tubeiculosis aie moie susceptible to smal disease than noimal 

72 Whelan, G L Relation of Nasal Sinus Infection to Involvement of the 
Lower Respiratory Tract, Pennsyhania M J 41 287 (Jan) 1938 

73 Nelson, J E Sinusitis with Its Complications Simulating Tuberculosis 
Dis of Chest 4 57 (June) 1938 

74 Brock, B L, and Bell, J C Disease of the Accessorjr Nasal Sinuses 
Its Incidence in a Tuberculosis Sanitarium Am Re\ Tuberc 38 312 (Sept) 
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subjects but that “the amount of pulmonary tuberculosis pci sc has 
little 01 no influence upon the incidence or upon the amount of siniis 
disease in any given group ” 

Donaldson and Bachman"^ suggest the \alue of roentgenoscopic 
examination as a loutine piocedure in all cases of pneumonia for the 
diagnosis of coexisting suppurative antritis They ohser\ed 2 cases in 
a series of 38 cases of pneumonia m which the condition was confiimed 
by puncture and lavage They also hche\e in forcing fluids in these 
cases, having given up to 7,000 cc per day in 1 instance 

AitJnifis — McCollom’s report is based on a study of 110 cases 
of rheumatoid arthritis observed at the Faulkner Arthritis Clinic of 
Columbia In discussing the diagnosis of the condition he mentions 
the high sedimentation rate (up to 110 mm per hour), the agglutination 
of streptococci (40 to 70 per cent) and the low \alues for antistreptolysin 
Only 26 per cent of the group having no histor}’' of previous sinusitis 
show'ed cloudy antrums, the treatment of which seemed to aftect the 
status of the joints In a group of 12 cases in which sinusitis w’as 
knowm to he present, 6 patients (50 per cent) show'^ed definite impro\e- 
ment follow'ing treatment The author finds on the evidence of this 
senes that a definite connection hetwTen the sinus and the disease of 
the joints could he proved in comparatively few^ cases He makes a 
plea to “establish the diagnosis of the t}pe of arthiitis before proceed- 
ing too rapidly wuth attempts to eradicate foci and claiming cuies from 
theiapy ” 

Neivous and Mental Diseases — Two cases of isolated paiesis of 
the abducens nerve due to polypoid ethmoiditis are cited b)’’ Diamant 
In both instances the condition was relieved by operation on the sinuses 
He attiibutes the complication to an unusual extension of the ethmoid 
sinuses posteriorly into the orbit 

Since Graves'® published his report in 1932 on 1,000 cases of men- 
tal disease, with a large proportion of sinal disease, followed by 
Pickworth’s monograph on the same subject, much speculation has 
been rife as to wdiether one should not seriously consider the sinuses 
as common portals of entry for toxins causing mental disturbances oi 

75 Donaldson, B F , and Bachman, A Maxillary Sinusitis Associated with 
Pneumonia as Seen m the Winter of 1936, Am J Roentgenol 39 202 (Feb ) 
1938 

76 McCollom, R L The Tonsils and Sinuses in Rheumatoid Arthritis, 
Lar 3 mgoscope 48 314 (May) 1938 

77 Diamant, M Les paresies isolees du nerf moteur oculaire externe, Acta 
oto-laryng 25 550, 1937 

78 Graves, T C Sphenoidal Sinus Disease in Alental Disorder, Proc Roy 
Soc Med 27 1515 (Sept) 1934 

79 Pickworth, F A Pathologj’’ of the Nasal Sinuses and Its Relation to 
Mental Disorder, J Ment Sc 78 653 ( Julj ) 1932 
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as foci foi the same Smith and Ross made an investigation of 818 
patients with mental disordei at the Royal Edinbnigh Hospital and 
found that only 12 pei cent showed ain evidence of smal iinolvement 
Since this is not much laiger than the incidence of sinusitis m the 
a^elage contiol gioup, the authois do not feel that Giaves and Pick- 
wmrth’s findings can be corioboiated The\ state fuithei that m a 
gioup of 16 patients on whom a sinal opeiation was indicated on the 
basis of definite objective findings onh 1 patient shoived any impiove- 
ment m the mental condition folloiving opeiation, the impiovement 
being only temporary 

OSTi;OM\ CUTIS 

Levene and his associates studied 6,000 skulls and divided them 
into four gioups according to the degiee of bony development, extent 
of pneumatic cells, and expansion of the diploe In type 1, the diploe 
are expanded and vasculai Both innei and outei tables aie thin The 
vault IS thick but of light constiuction Typical of this condition is 
acromegaly In type 2. there is postadolescent or acquued deficiency 
of the anterior lohe of the pituitaiy gland and absence of diploetic 
expansion The sinuses and mastoid are poorly developed, and the skull 
is dense and hard This type is fiequently associated wuth obesity 
In type 3, there is oveiactivit) of the anteiioi lobe followed latei by 
hypof unction The diploe are expanded and the sinuses hypei pneu- 
matized Secondary sclerosis begins m the mnei table, extending into 
the diploe There are patches of calcium deposits and the changes are 
most marked in the frontal bone In type 4, theie is a congenital oi 
preadolescent deficiency of the anterior lobe, producing the type called 
“pituitary dwarf ” The findings aie similar to those m type 2 poor 
pneumatization, patent sutures, dentition delayed, small face and jaws 
Thus the authors attempt to show' that the stiuctuie of the bones of the 
skull is influenced by the degree of activity of the anteiior lobe of 
the pituitary gland and that the incidence of osteomyelitis is dependent 
on the type of cranial bone, paiticularly the degiee of expansion and 
vascularity of the diploe Therefoie one may expect to find a gi eater 
predisposition to osteomyelitis with types 1 and 3 

Sitsen lecords his microscopic findings in 11 cases of osteomyelitis 
in some of which the condition was metastatic fioni undetei mined or 
previously healed foci Expansion of the disease is by way of the 
veins, but destruction is due to occlusion of the aEeient arteiies He 

80 Smith, A B , and Ross, C M Nasal Sinusitis and Mental Disorder 
Survey of Eight Hundred and Eighteen Cases, Edinburgh M J 45 343 rMavl 
1938 

81 Levene, G , Johnson, L F , Lowman, R M , and Wissing, E G The 

Role of the Hypophysis in Cranial Osteomyelitis, Petrositis and Sinus Infections 
Endocrinology 22 521 (May) 1938 ’ 
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diffei entiates two types anatomically One is the exudative or puiulent 
type, with necrosis, and the othei is the productive type, which often 
develops fioin the former and which is chaiacteri/ed by mci eased appo- 
sition and destiuction of bony substance The diploe withstand the 
piocess longer than the tables New bone may be formed and enclose 
small sequestiums The disease spreads moie rapidly along the sur- 
faces, internal as well as external, than by way of the dijiloe, -which 
accounts for the appeal ance of extiaduial abscess beyond the area of 
palpably diseased bone 

Pastoie and Williams'*’ lepoit a case in which osteoiu} chtis in a 
girl of 18 was due to swimming The diagnosis was made in the fifth 
w'eek, and the area w'as exposed by a coional incision thiough the 
scalp, the soft tissues being reflected forwaid so that the entire frontal 
area w'as exposed The hone w'as iemo\ed dowm to the supiaorbital 
ridge A fistula m the duia was found and cauterized The posterioi 
w^alls of both frontal sinuses weie leinoved, the fiontal and ethmoid 
sinuses cleaned out and drainage into the nose established b) the 
Lothiop method Rosenow’s concentrated antistreptococcus serums 
261 and 262 weie diluted, mixed and poured fieely into the w'ound 
Specific antivirus was made fiom the organism recoveied and used 
latei in conjunction wnth tiansfusions and sulfanilamide therapy 
Recovery ensued The leport is mteiesting because of the type of 
incision used and the appioach to the sinuses 

Mygind describes the same incision and states that the advantages 
m Its favor are bettei oppoitunity for inspection of both the fiontal 
and pait of the parietal bone, access to the roof of the orbit and the 
cribriform plate, easy approach to the frontal and ethmoid sinuses from 
above and absence of visible scar and defoimit} The incision is made 
just within the ban line, from a point slightly above and in front of 
the auricle It goes clear through to the bone Few' large v'essels are 
encounteied The scalp is reflected forw'ard over the face as far down 
as the supraorbital ridge When the operation is concluded the scalp 
IS sutured back in place, drainage being piovided for by tubes or flat 
drains at the angles of the brow Diluted solution of sodium hypo- 
chlorite IS used until drainage lessens Nine patients weie treated thus, all 
but 1 of whom recovered Five of the patients had an extradural abscess, 
6 had cells in the spinal fluid and 1 had an abscess of the brain 

Hennebert and Schuermans also lecommend the coronal incision, 
and they report 2 cases In 1 case that of a man of 40, the infection 

83 Pastoie, P N, and Williams, H L Osteoni} elitis of the Frontal Bone 
Secondary to Suppurative Disease in the Frontal Sinus Report of a Case, Proc 
Staff Meet , Mayo Oin 13 7 (Jan 5) 1938 

84 Mygind, S H Herunterklappen des Skalps bei Ostitis frontis, Acta oto- 
larvng 26 537, 1938 

85 Hennebert, P , and Schuermans, J Deux cas d’ osteite du frontal, Bull 
Soc beige d’otol , rhin , larvng , 1937, p 275 
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occurred se\eral years after an apparent!} successful Denker operation 
and intranasal ethmoidectonn , beginning in the superioi maxilla and 
ethmoid and spreading from there to the frontal bone and the base of 
the skull The patient died of meningitis In the other case the con- 
dition followed acute pansmusitis in a woman of 24 The oflendmg 
organism was a staph} lococcus 

In Hills®” case that of a girl of 14, the infection started with acute 
frontoethmoiditis following swimming Mctastases appeared m the 
w rist coccyx and lung at an earl} period and despite extensn e opera- 
tne procedures death ensued one hundred and thirteen da}s after resec- 
tion of the frontal bones Abscesses of the frontal lobe weie piesent 
on both sides In another case reported b} the same author a w oman 
of 30 in whom the condition followed an orbital abscess, rcco\ered 

[McKinney submits the histones of S patients with 3 deaths The 
general plan followed was extensne resection of bone and adequate 
drainage He found roentgenograms occasional!} misleading, since bone 
macioscopically healthy was often shown to be affected The author 
beheies that man} patients with chronic sinusitis ma} show slow osteo- 
myelitic changes 

Apftelstaedt reports 7 cases with 6 cuies most of them following 
acute sinusitis He attributes his good results to early radical operation 
with remoial of both plates of the bone far into health} areas The 
exposure in most instances was b} the Killian incision with extension 
in the median line Although negatne roentgenographic CMdcnce is 
not conclusne he adMses that roentgenograms should be taken fre- 
quent!} in conjunction with blood counts because these measures often 
give warning of extension 

111 3 cases reported bi Haigroie®'' all the patients weie children, 
aged 9, 10 and 11 In 2 of the cases some intranasal surgical mea- 
sures preceded the onset of the osteoim ehtis , 1 of the patients died 
of an abscess of the brain One wonders whether mtranasal sureical 
inten*ention for these acute conditions is well adMsed 

Ramirez Comas®” case was interesting because of the historv of 
recent trauma over an area traumatized twent}-fi\e }ears previously 
without apparent ill eftects Operation disclosed a large portion of 

S6 Hiil F T Osteom:\ ehtis ot the Skull. Maine M T 29 23 (Feb) 1938 

87 McKinnej, R Osteoni} ehtis of the Frontal Bone Report of Eight Cases 
Arch OtolarjTig 28 1 (Tuh) 1938 

88 Apff elstaedt O Beitrag zum Krankheitsbilde der Osteoin\ ehtis cranu 
rhmogenen Ursprungs, Arch f Ohren- Xasen- u Kehlkopfh 144* 315, 1938 

89 Ha^gro^e R Osteomyelitis of the Frontal Bones, Coinphcatina- 

Frontal Sinusitis, Texas State J ^iled 33 767 (Alarch) 1938 

90 Ramirez Corria C Osteomielitis frontal con secuestro i absceso cerebral 
encapsulado por aiitiguo trauma ‘renoi-ado,* Cir ortop i traumatol Habana 
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diseased frontal bone covering a thick fungoid aiea of the dura, which 
the authoi destroyed by electrocoagulation One month later, the 
symptoms recuired, and a second opeiation disclosed an encapsulated 
abscess of the brain The author believes that the granuloma which 
resulted from the ancient trauma was infected b) way of the blood 
stieam aftei the recent trauma and ofters some data from animal experi- 
ments to sho\\ that infection of sterile granulomas by \\ay of the blood 
stream is possible aftei iiritation by slight trauma The encapsulated 
abscess of the brain was extiipated completely, the author credits “Dr 
Vincent ’ with the idea, although the exact reference is not given 

Lewis reports 3 cases In 1 the condition followed a cold in a 
w'oman of 39 , w'ho one 3'ear previously had had positive Kahn and 
Wassermann reactions and had received active antiS3'phihtic treatment 
The osteomyelitis w'as diagnosed by the roentgenograms, and reco\ery 
follow'ed radical surgical measures aided by transfusions and adminis- 
tration of sulfanilamide The second case w'as that of a man of 22 
who gave a history of trauma occurring seven months pieviousl3’' Bilat- 
eral pansmusitis W'as present, and the patient recovered after tw^o 
operations In the third case, a bo3 of 19 wdio seemed to have acute 
ethmoiditis w'as operated on externally Chronic osteom3'ehtis w'as 
diagnosed two months later and 3uelded to w’lde excision 

Emihani and his associates discuss the pros and cons of radical 
as against conservative treatment and come to the conclusion that con- 
servative treatment carried on as long as possible w’lll 3neld the best 
results, radical surgical treatment being leserved for as late a date as 
possible In the case they repoit, the osteomyelitis w^as discovered m 
the course of an operation for the er'acuation of an orbital abscess and 
the surgical treatment, thought at the time apparentl3 adequate, proved 
to be insufficient On the thirt3'-fourth da}’ the patient returned with 
severe frontal headache, edema and high fever Reoperation disclosed 
extensive extradural abscess w'lth pachymeningitis Recovery ensued, 
with marked deformit3’ 

Richter’s case also demonstrates the course of the fa^orable t3’pe, 
which develops at a moderate pace following an earliei external opera- 
tion on the frontal and ethmoid sinuses Recover3' follow’ed extensive 
resection It demonstrates how’ osteom3’elitis ma}’ be developing slowly 
after an acute infection and be undiscoveied at the time of the primary 
operation 

91 Lewis, C K Osteomyelitis of the Frontal Bone Following Sinusitis, 
Memphis M J 13 27 (Feb) 1938 

92 Emihani, C M , Farjat, F, and Gerchunoff, G Consideraciones al mar- 
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Gadolin"^ discusses the ^allous methods of appioach and lines of 
incision adAOcated h\ Aaiious aiithois He pioposes a cupid’s bo\N 
incision which follows the supiaoibital inaigin just below the haii line 
on each side, joined bA a cioss incision oaci the loot of the nose The 
curAed incision ma} be earned doAAii along the side of the nasal loot 
for bettei exposuie of the flooi of the fiontal sinus Placing the 
incisions just beloAA the haii line aAOids a scar that fiequenth diAides 
the groAAth of han into tA\o separate lines The incision is similar to 
those desciibed by Seiitert and Von Eicken If necessaiw one ma} add 
an incision (coronal) just aboAe the fiontal hair line He objects to 
a median incision because it distuibs legeneiation of bone and impairs 
sensation Incisions thiough the biOAA' may interfere AAith the action of 
the frontalis muscle and incisions in the temporal aiea ma} cut thiough 
fibeis of the facial neiie and disturb the mimicr} of the forehead Wide 
distui bailee of the peiiosteum as in la}ing doA\n a laige flap oAer the 
forehead predisposes to infection of the AA*ound in the author s opinion 

LeAAy''® reports a case of gangrenous gianuloma of the cheek AAith 
osteoni} elitis of the facial bones in a giil of 11 It began AMth a saacII- 
ing in the nasolabial fold folloAAing scailet feAcr An intianasal antros- 
toni} disclosed foul pus in the antrum An ulcer deA eloped alongside 
the nose A CaldAAell-Luc operation leA'ealed a neciotic facial AAall 
granulations and pus Histologic stud} shoAAed only gianulation tissue 
similar to that of syphilis The Wassermann reaction AAas negatiA^e, 
no pathogenic fungi Aseie found Inoculation of guinea pigs }ielded 
nothing conclusiAe The facial AAall gradually broke down, toxemia 
became more profound, and the patient died with pulmonar} complica- 
tions An interesting obserAation m this case AAas the rapid giowth of 
the child while in bed to a height of 6 feet (183 cm ), due no doubt to 
iriitation of the pituitar} gland 

Halle maintains that in a case of petiositis in which he followed 
the infection through the middle ear and the carotid arter}^ into the 
sphenoid sinus the piimar} condition Avas sphenoiditis which extended 
to the petious apex and thence to the middle ear \*ia the tubal cells He 
bases his contention on the autopsy, which disclosed the old sphenoiditis 
and the fistula extending from the sphenoid bone to the petrous apex 

94 Gadolin, H R Zur Wahl der Operationsmethode bei Osteonwehtis des 
Stirnbeins, Ztsclir f Hals- Nasen- u Ohrenh 43 283, 1938 

95 A A Case of Gangrenous Osteonnelitis of the Paranasal Sinuses 
Arch Otolarjng 27 91 (Jan) 1938 

96 Halle, jSI Re^^e\\ of a Case of Osteonnelitis of the Sphenoid Bone 
Extending to the Petrous Apex Through the :Mastoid Process uith Exenteration 
of the Middle Ear m 1900 LarMigoscope 48 198 (Autarch) 1938 



470 


ARCHIVES OF OTOLARYNGOLOGY 


ORBITAL AND OCULAR COMPLICATIONS 

Hiisch says that if one asks a rhinologist he will say that orbital 
complications due to sinal disease aie raie and if one asks an ophthal- 
mologist he will answer just the opposite The author finds that four 
fifths of all oibital complications are due to acute sinusitis and in their 
Older of frequency the routes of infection aie (1) direct, through inter- 
vening bone, (2) by way of the veins and preformed channels and (3) 
by way of the bony lacunas As for optic neuritis he does not think the 
incidence is as great as is geneially believed, since he can account for 
only 5 to 8 per cent of the cases on a rhmologic basis 

Gheorghiu feels that there is a close i elation between infections of 
the 01 bit and those of the nose and attributes it to a large extent to the 
direct continuity of the mucous membrane of the conjunctiva with that 
of the nose via the laciimal appaiatus Of 100 infections of the orbit 
of nasal oiigin, 30 per cent were due to infection of the frontal, 20 per 
cent to that of the ethmoid, and 20 pei cent that of the maxillaiy, sinus 

Nodine®® classifies oibital complications into the following gioups 
(1) inflammatory edema of the lids, with or without edema of the 
orbit, (2) subperiosteal abscess with edema of the lids and orbit, (3) 
definite orbital abscess, (4) orbital cellulitis and (5) thrombosis of the 
cavernous sinus The therapy outlined consists of (1) conseivative 
tieatment, i e, packs, shrinkage and irrigation, (2) external incision 
for the evacuation of pus, (3) incision and drainage of the orbit, radical 
opeiation on the sinuses being unnecessary, (4) radical operation on the 
sinus, which may be indicated to decompi ess the orbit and permit drain- 
age of fluid when no pus is present, and (5) prophylactic treatment 

The entile subject of orbital complications was thoroughly aired in 
a symposium befoie the Section of Laryngology of the Royal Society of 
Medicine Davis reported a series of 54 cases of edema of the 
orbit lefeired to the ophthalmic suigeons, in 72 pei cent of which the 
condition was due to fiontal sinusitis (mostly in adults) or ethmoiditis 
(m children) The abscess in most cases was subperiosteal, especially 
in the beginning He mentions 4 cases in which the condition was due to 
trauma with resulting hemorrhage and infection In 1 case fracture of 
the roof of the orbit lesulted m fiontal abscess, meningitis and death 
In another case the condition followed a nasal operation with perfora- 

97 Hirsch, O Nebenhohlen iind Auge, Wien klin Wchnschr 51 148 (Feb 
4) 1938 

98 Gheorghiu, I Orbital Complications of Infections of the Nasal Sinuses, 
Rev san mil , Bucure§ti 36 715 (Aug ) 1937 

99 Nodine, E R Ocular Manifestations of Sinus Disease, J M A Ala- 
bama 8 172 (Nov ) 1938 

100 Discussion on Orbital Cellulitis Due to Sinus Infection, and Its Treat- 
ment, J Laryng & Otol 52 834 (Dec) 1937 
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tion of the oibilal wall and subsequent cellulitis When an oibital 
abscess is to be e\acuated be advises sutuiing the lids together to piotect 
the coinea Thiity-seven of 39 patients weie opeiated on by external 
incision plus nasal diainage Tbiity-foui made a lapid recoveiy One, 
pieviously opeiated on, alieady bad meningitis and died Another 
fatality was due to thiombosis of the supeiioi longitudinal sinus A 
thud patient, an emaciated old lady, died of gangiene of the orbit 
Mygind leported 86 cases observed at the Copenhagen Commune Hos- 
pital fiom 1923 to 1937, with a moitahty of 16 pei cent External 
opeiation was performed m 46 cases, with 7 deaths Twenty-foui 
patients weie treated conseivatively, and all recoveied In some cases 
the nasal symptoms weie minimal, which made the diagnosis difficult, 
and fiequently loentgenogiams weie difficult to obtain on account of 
the pain and swelling He asserts that no single symptom can diffei- 
entiate a simple edema fioni a subperiosteal abscess If the condition 
IS doubtful, he believes, it is bettei to opeiate eaily, even if pus is not 
obtained, particulaily if the symptoms aie alarming He advises also 
an incision adequate to peimit inspection of the orbital wall Cafips 
stated, “A patient cannot be considered to have orbital cellulitis unless 
proptosis IS present, indicating an intra-orbital phlegmon ” He 

also advises incision when one is in doubt Watson-Wilhams made a 
point in relation to the differentiation of subperiosteal abscess fiom true 
orbital cellulitis, that in the lattei the bulb is pushed forward and 
chemosis is prominent W Stewart felt that the infective agent has 
much to do with therapy If streptococci are present, with edema and 
high temperature, one should not opeiate early but should undeitake 
medication with prontosil (form recommended not specified) 

Fine describes a case lesembhng one of aseptic thiombosis of the 
cavernous sinus, which in his opinion could only be designated as a 
case of “primary serous orbital cellulitis,’' since the condition resembled 
“seious tenonitis” as described in the ophthalmic literature The lattei, 
however, is circumscribed m the region of the ocular muscles, whereas 
the formei involves all the orbital stiuctmes The process is one in 
which theie is a seious effusion into the orbit causing chemosis. swelling 
of the lids and the conjunctiva and seveie pain over the frontal and 
maxillary regions but no fever or constitutional symptoms Aspiration 
m his case revealed sterile fluid, and the leukocyte count was normal 
Opening of the sinuses revealed no pathologic change, and the author 
believes that the condition was allergic The treatment should be dehy- 
dration by intravenous administration of a 50 per cent solution of 
dextrose with magnesium sulfate by mouth and limitation of the intake 
of fluid 

101 Fine, A Primary Bilateral Serous Orbital Cellulitis, Ann Otol Rhin 
& Laryng 47 370 (June) 1938 ’ 
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Teiracol and his associates repoit a case of acute frontoethmoiditis 
with maiked edema of the lids and conjunctiva and displacement of the 
bulb which leceded undei palliative treatment They assert that the 
oibital reaction is due to vasomotoi distuibance from involvement of 
the S}mpathetic nerve and is to he distinguished from oibital abscess 
by the pain, mydriasis, anesthesia of the cornea and iinpaiied vision 

Wassenaar’s article 1 =^ a biief discussion on the differential diag- 
nosis of oibital tumors and abscesses 

Szolnoky states that according to Verliely eKOphthahnos is due 
to one of two classes of disordei, those causing oibital stenosis and 
those causing orbital plerosis In the first class are (1) exophthalmos 
dysplasticus, due to developmental eriors, (2) exophthalmos hyper- 
plasticus, due to umfoiln thickening of the oibital nails — these two have 
nothing to do wnth sinuses — and (3) exophthalmos paiaplasticus, due 
to displacement of one of the orbital walls Mucoceles of the sinuses 
belong to the last group A tj'pical case is cited Acute processes cause 
exophthalmos b}’’ stagnation of secretion and sw'elling of the walls, with 
piessure on the orbital contents As foi orbital plerosis the authors 
mention hematoma from tiauma oi operation, emphysema, inflammatory 
processes and carcinoma Much of the mechanics of both types of 
exophthalmos is discussed m the paper 

Sydenham pi esents a review of the anatomic relations of the 
sinuses to the optic nerves and the oibits Abnormalities of the ethmoid 
and sphenoid sinuses are showm w'hich could account for early involve- 
ment of the visual apparatus While citing other winters reporting large 
numbers of such complications, the author himself is more reticent He 
recalls onl}'- 2 cases of neuroretmitis in which autopsy show^ed definite 
siiial infection He lecords many cases of sphenoiditis wnth no ocular 
symptoms and seems to feel that precipitate intervention m a sinus 
without adequate findings is not justified 

Tseshinskiy’s report of 4 cases of retiobulbar neuiitis seems to 
coiroborate Sydenham’s conservatism, because the lecords show that 
operations performed on the ethmoid and sphenoid sinuses revealed 

102 Terracol, Ybanez and Vergues A propos d’un cas de smusite fluxion- 
naire, Arch Soc d sc med et biol de Montpellier 19 92 (March) 1938 

103 Wassenaar, T Orbital Complications in Sinusitis, South African M J 
12 181 (March 12) 1938 

104 Szolnoky, Z Beziehungen zwischen Exophthalmus und Nasennebenhohlen, 
Ztschr f Hals-, Nasen- u Ohrenh 43 215, 1938 

105 Sydenham, F W The Richard Middlemore Lecture, 1937 [Relationship 
of Orbital and Optic Nerve Infection to Accessoiy Sinus Disease], Birmingham 
M Rev 13 62 (June) 1938 

106 Tseshinskiy, A I Surgical Therapy of Rhinogenic Retrobulbar Neuritis 
Zhur ush , nos i gorl bolez 15 159, 1938 
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practicall}* no pathologic change and m each instance the vision failed 
to return to normal In case 1 four months after operation he reports 
vision 0 6, witli atrophy of tlie optic ner\ e , m case 2 after four months 
the comment is “slow return of vision, relative central scotoma to red 
and white vision stationar) ’ , m case 3 he states, “tlie eyesight is not 
getting V orse, ’ and in case 4 he reports signs of neuritis considerably 
decreased 

Lemoine's case resembled retrobulbar neuntis, but the condition 
was due to a lesion located back of the chiasm The patient had hyper- 
trophy of the prostate at 33 and impotence at 37 A diagnosis of defi- 
cienc}' of the anterior lobe of tlie pituitar}’ gland v as made He improved 
imder glandular therapy A lesion of the right optic tract de^ eloped 
and progressed to complete loss of central vision m t\\enty-one days 
Roentgenograms showed poorly ventilated sphenoid sinuses extending 
into the posterior clinoid processes At operation a hemorrhagic area 
as found m the posterior wall of the right sphenoid sinus in the portion 
extending into the clinoid process and close to the superior porbon of tlie 
opbc tract, invoking fibers corresponding to the defect in the Msual 
field After operabon the vision and fields returned to normal Six 
weeks after therapy the sexual vigor reappeared The author’s tlieor}* 
on this case is that the old mfecbon of the sphenoid sinus involved the 
tract by direct conbguit)' as well as by absorption of toxins from the 
focus 

Teulieres favors the Rhese anch Hirtz posibons for roentgen 
studies and is inclined to be conservative m doubtful conditions Other- 
wise he limits his surgical inten'ention to antrostomy, resection of the 
septum and middle turbinate and puncture or enlargement of the ostium 
of the sphenoid sinus He is opposed to curetbng the mucosa of the 
sphenoid sinus 

Strauss and Needles feel that despite the frequency of mulbple 
sclerosis, the cases of spontaneous recover}-- and the large percentage of 
the populabon ha\ing sinal disease and despite the frequent ill effects of 
surgical mtervention there are still some cases m which operation is 
indicated They rely on a careful examination by tlie otolar}mgologist to 
determine the presence of sinal disease and advise operabon if the 
visual impairment is progressive, even though in some of these cases the 
condibon may later turn out to be multiple sclerosis They have found 
typhoid i-accine a valuable adjunct in the treatment 

107 Lemoine, A N Lesion of the Optic Tract Probably the Result of 
Infected Sphenoid Sinuses, Arch Ophth. 20 966 (Dec ) 1938 

108 Teulieres, M • Les newites ophques d’origine sinusienne, Progres med 
OcL 29, 1938, p 1457 

109 Strauss, I , and Needles, W Optic Nen-e Complications of Accessor: 
Nasal Sinus Disease, Ann Otol, Rhm & Larj-ng 47*989 (Dec) 1938 



474 


ARCHIVES OF OTOLARYNGOLOGY 


Brault reports a cure m a case of retrobulbar neuritis m which 
the sphenoid sinuses were opened by the Hirsch transseptal route No 
suppuration was found, nor was the mucous membrane hyperplastic He 
attributes the cure to improved ventilation, since he found the natural 
ostiums small 

Lagrange and Goulesque had 2 cases of iridocyclitis in a patient 
with a positive Wassermann reaction Specific therapy failed to influ- 
ence the process, which yielded promptly, however, to drainage of an 
occult infection of the antrum and the ethmoid and sphenoid sinuses 
They explain the dramatic cure on the basis of surgical interruption of 
an allergic cycle in which the reticuloendothelial elements had been 
responding to a bacterial allergy originating in the sinuses This explana- 
tion accounts also for the resistance of the lesion to antisyphilitic 
treatment 

Jeschek reports 4 cases of recurring iridocyclitis m patients ran- 
ging from 29 to 50, in whom sinal disease, such as suppurating maxillary 
sinusitis and ethmoid polyps, was present Prompt recovery followed 
adequate surgical intervention The author cites numerous authors but 
fails to mention Gill, whose articles on this subject are so complete 

In 3 of Nail’s cases definite pathologic change was found in 
the antrums and the sphenoid sinus, and prompt surgical intervention 
was followed by recovery of vision 

Steurer reports a case of emphysema of the orbital conjunctiva 
following puncture of the antrum in a man of 61 The lids were not 
affected, nor was the bulb displaced The author believes the condition 
was due either to a defect in the roof of the antrum or to a crack in the 
thin bone from the impact of the air He discusses the various routes 
by which air may enter the orbit or palpebral apparatus and shows some 
sketches taken from the work of Heerfordt The chief point brought 
out is that the direction the air takes depends on whether it enters in 
front of or behind the septum orbitale 

110 Brault, J Trepanation du sphenoJde par -voie trans-septale dans un cas 
de nevnte optique retro-bulbaire Guenson, Union med du Canada 6G 1225 (Dec ) 
1937 

111 Lagrange, H , and Goulesque, J Indo-cyclite et infection locale (aller- 
gic, systeme reticulo-endothelial, clasogenines) , Ann d’ocul 175 493 (July) 1938 

112 Jeschek, J Sinusitis als Ursache der Erkrankungen des Uvealtraktes, 
Ztschr f Hals-, Nasen- u Ohrenh 44 264, 1938 

113 Nail, J B Sinuses as Poci of Infection, Texas State J Med 33 572 
(Dec) 1937 

114 Steurer, O Ueber Emphysem der Orbita nach Kieferhohlenspulung, 
Hals-, Nasen- u Ohrenarzt (Teil 1) 29 343 (Sept ) 1938 

115 Heerfordt, C F Ueber das Emphysem der Orbita, Arch f Ophth 58 
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Novick records 2 cases of paralysis of the inferior oblique muscle 
occurring a few days after a Caldwell-Luc operation The diplopia was 
crossed instead of homonymous, because of preexisting exophoria The 
condition lasted one month in the first case and a few days in the second 
He attributes the complication to curetting of the anterior internal angle 
of the sinus, which is out of range of the operator’s vision and which may 
be the site of a dehiscence 

INTRACRANIAL COMPLICATIONS 

Courville and Rosenvold made an extensive analysis of all the 
cases of intracranial complications that were found m a senes of 15,000 
autopsies at the Los Angeles General Hospital The evidence shows 
that the sinuses are responsible for only a small proportion of these 
complications, only 51 in the entire senes In only one eighth of 337 
cases could meningitis be traced to sinal origin Acute sinusitis 
accounted for the condition in a large proportion of these The article 
takes in a general study of complications in the brain due to infections 
other than sinusitis, including a discussion of avenues of transmission 
and of the pathologic pictures 

Hirsch found 266 cases of endocranial complications m sinusitis 
over a ten year period, in 42 per cent of which the complications came 
from the frontal sinus, m 17 per cent from the sphenoid and m the 
rest from more than one sinus Meningitis was due to sphenoiditis 
more frequently than to frontal sinusitis The prognosis of meningitis 
was bad In half of the cases abscess of the brain followed a preceding 
orbital abscess, and frontal sinusitis was the most common cause He 
advises packing the cavity of an abscess of the brain and changing the 
pack at frequent intervals 

Sargnon makes a comparison between intracranial complications 
due to sinusitis and those due to otitis media Osteomyelitis, for 
instance, is more frequent among the fonner and more severe because 
of the frequent development of meningitis Pachymeningitis and 
extradural abscess, on the other hand, are less frequent, and interven- 
tion IS usually delayed because they are so frequently latent When 
infection from a sinus passes beyond the dura it causes localized or 
generalized serous meningitis less frequently than does infection of 

116 Novick, J N Paralysis of the Inferior Oblique Muscle Following the 
Caldwell-Luc Operation, Arch Otolaryng 28'412 (Sept) 1938 

117 Courville, C B , and Rosenvold, L K Intracranial Complications of 
Infections of the Nasal Cavities and Accessory Sinuses Survey of the Lesions 
Observed in a Series of Fifteen Thousand Autopsies, Arch Otolaryng 27 692 
(June) 1938 

118 Hirsch, 0 Nebenhohlen und Gehirn, Wien klin Wchnschr 51 116 
(Jan 28) 1938 

119 Sargnon Complications meningees des sinusites de la face, Avenir med 
35 114 (April) 1938 
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otitic origin Suppurative meningitis is prognostically more grave when 
of smal origin, and the same applies to abscess of the frontal lobe 
because of late recognition due to lack of focal symptoms 

On the basis of a study of several cases and a review of the htera- 
tuie, KarbowskO-® can find no definite syndrome or combination of 
symptoms charactenstic of subdural abscess whereby it can be differ- 
entiated from a cerebral abscess He agrees with Hecquet that 
symptoms lefeiable both to the meninges and the brain may be present 
at the same time Meningeal symptoms may arise suddenly and dis- 
appear as quickly Their reappearance, however, indicates diffuse 
inflammation of the subarachnoid space Examination confirms the 
foimer observation, in the beginning the fluid is under pressure, cloudy 
and full of polynuclear cells Gradually it clears and may even become 
normal because of resistance of the tissues and walling off of the infec- 
tion Another symptom of subdural abscess is the periodic remission of 
symptoms The author maintains that frequently the course is like that 
of a subdural hemorrhage with recovery In both instances, however, 
the process may reach a point at which the tissues are no longer able 
to withstand the pressure This is manifested b}-^ a sudden exacerbation 
of symptoms, and frequently death ensues rapidly The only two char- 
acteristic symptoms are aphasia and paresis of the extremities, these 
occurring only in more posterior lesions Among the points of differ- 
entiation between subdural and cerebral abscess aside from those men- 
tioned as focal are slowness of the pulse m the latter as against frequent 
tachycardia in the former and more frequent changes in the fundi 
In only 1 of 44 cases of subdural abscess were changes in the fundi 
piesent 

Bertolet reports the following case A man of 44 fell on his 
nose and was rendered unconscious for a short period No other ill 
effects were noted except temporal ecchymosis He had been free from 
symptoms up to a year before examination, when a swelling appeared 
on each side of the nasion Later headache and exophthalmos devel- 
oped Roentgenograms showed obliteration of bony detail, especially 
m the right frontal area, and destruction of the inner wall of the orbit 
Preoperative diagnostic opinion was divided between mucocele, low 
grade osteomyelitis, tuberculosis and syphilis At operation, when the 
incision was made, a mass extruded, and respiratory failure ensued, 
followed rapidly by death Exploration revealed a cavity 7 5 cm deep, 
filled with thick caseous and hemorrhagic material Cultures were 
sterile The author believes it to have been a sterile abscess although 
others felt that it was an old hematoma or broken-down cholesteatoma 
Comment is made on the absence of symptoms (until late) in the pres- 
ence of such extensive involvement of the brain 

120 Karbowski, B Weitere Beobachtungen an Subdural- bzw Intermenin- 
gealabszessen, die als Komplikation von Nebenhohlenerkrankungen auftreten, 
Monatschr f Ohrenh 72 512 (May) 1938 

121 Bertolet, J A Atypical Massive Abscess of the Frontal Lobe, Arch 
Otolaryng 28 621 (Oct) 1938 
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Langeron and Lagarde report an abscess of tlie brain at a depth 
of 6 cm in the frontal lobe which gave rise to s}*mptoms rather late in 
the course of frontal sinusitis for which an external operation had been 
performed %nth findings of ‘ osteitis frontalis due to stapln lococa The 
symptoms whicli led to the second operation and discover}* of the 
abscess were psychic derangement, jacksoman seizures on tlie contra- 
lateral side, exaggerated reflexes Babmski and Kemig signs and ankle 
clonus The spinal fluid was under pressure and contained albumin 
and a few cells The fundus vas normal Later there vere general 
com*ulsions (right side) . de\*iation of tlie eyes gnnding of the teetli and 
incontinence At autopsy the abscess was found to have no capsule 
but to be surrounded by an extensi\ e area of encephalitis. 

Frotzel^-® states that the literature indicates that abscess of the 
frontal lobe occurs less frequently by direct extension than by retro- 
grade thrombopWebitis He cites a case of its occurrence by the latter 
route in a boy of 17, m which on the fifteenth day of acute frontal 
sinusitis the sinus vas opened because of severe headache, vomiting 
and high fever A subpenosteal abscess and local osteomyelitis were 
found Relief lasted only a few days With recurrence of s}mptoms a 
second operation was done, which revealed a necrotic postenor wall 
tense discolored dura and a superficial abscess of the brain Pneumo- 
coca and fusiform bacilh were recovered The patient died four days 
later of progressive encephalitis. 

Lefebvre and his associates report 2 cases in which the condition 
resembled tuberculous meningitis but was proved to be due to aural or 
smal infection In tlie first case (both were cases of children) . although 
no tubercle bacilli were found the findings of l}mphoc}*tes m the spinal 
flmd, absence of bacteria moderate temperature delinum, ocular dis- 
turbance and gradual decline, all seemed to corroborate the tentative 
diagnosis of tuberculosis Autopsy, however, revealed purulent menin- 
gitis purulent otitis media and mastoiditis and purulent frontal and 
maxillary sinusitis In the second case the condition •vs*as less severe 
and the patient recovered jMeningitis was present, ^^'ith a preponderance 
of bmphoc^-tes in the fluid Fortunately, purulent ethmoid and max- 
illar}- sinusitis was discovered and promptly treated The authors believe 
the meningeal s}mptoms were due to a simple l3mphoc}*tic meningeal 
reaction to adjacent infection 

122 Langeron, L , and Lagarde, L * Abc^ du cerveau secondaire a une estate 
frontale, J. de med de Pans 58:141 (Feb 17) 1938 

123 Frotzel, J • Abscess of the Frontal Lobe Due to Acute Frontal Smusitis, 
Casop l€k. cesk 77:637 (May 20) 1938 

124 Lefebvre, G ; ilinet P , and Christiaens, L : Deux cas de meninsite 
seudo-tuberculeuse d’ongine smusale. Echo med du Nord 8:641 (Xov. 21) 1937 
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Teed studied several senes of reports of autopsies, totaling 28,400 
autopsies, for the purpose of discovering how frequently an infection of 
the sphenoid sinus was the primary cause He found only 7 cases in which 
the condition was rhinogenous as against 109 in which it was of otitic 
origin He agrees with Eagleton and others that the spread to the 
endocranium takes place via the blood vessels He collected 129 cases 
of meningitis reported in the literature as originating m the sphenoid 
sinus He cites 4 cases personally observed, in all of which the patients 
were seen in coma and died The prognosis is always bad because this 
condition is not diagnosed early The symptoms are ill defined, but the 
author calls attention to glycosuria and mental disturbances as symptoms 
of particular significance The importance of sphenoiditis in connection 
with meningitis may be gathered from the fact that while the sphenoid 
sinus is involved in only 15 per cent of all cases of sinusitis it is responsi- 
ble for 35 per cent of all attacks of meningitis of sinal origin 

Sargnon calls attention to the avenues by which infection of nasal 
or sinal origin may reach the large veins of the cranial cavity causing 
thrombosis and sepsis Among these are (1) an inconstant ethmofrontal 
vein, connecting the nasal cavity directly with the superior longitudinal 
sinus, (2) an aberrant bianch of the anterior ethmoid vein, by which 
the sinus communicates with the pituitary veins (he calls it “la veine 
du lobule orbitaire”), (3) dural veins perforating the dura, (4) diplo- 
etic veins, (5) superior cerebral veins and (6) anastomotic veins 
between the superior longitudinal sinus and the sinuses of the base, 
these being (o) Trolard’s grand anastomotic vein, which runs along the 
fissure of Rolando receiving tributaries from the surface of the brain, 
especially in the frontal region, and (6) Labbe’s anastomotic vein, 
located posterior to the former and connecting the lateral sinus with it 
or directly with the superior longitudinal sinus Infection of the latter 
may be secondary to otomastoiditis by way of the venous sinuses of the 
base or directly from nasal sinusitis or orbitofacial infection Although 
the symptoms are not characteristic he mentions the following as being 
at least strongly suggestive (1) local pain, epistaxis and dilatation of 
the veins of the forehead (caput medusae) , (2) septicopyemic symp- 
toms, and (3) convulsions, hemiplegia and jacksonian attacks 

Kecht claims that rhmogenic sepsis exclusive of osteomyelitic 
conditions is extremely rare, since he has been able to find only 9 cases 
m the literature m which the diagnosis was corroborated by the report 

125 Teed, R W Meningitis from the Sphenoid Sinus, Arch Otolaryng 
28 589 (Oct) 1938 

126 Sargnon, A Les thrombo-phlebites encephaliques par naso-smusites, 
Avenir med 34 300 (Dec ) 1937 

127 Kecht, B Ueber rhinogene Sepsis, Montschr f Ohrenh 72 395 (April) 
1938 
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of an autopsy TA\enty additional cases reported as cases of rhinogemc 
septicop} emia without positn e evidence of involvement of cranial venous 
sinuses are rejected because the pathogenesis is not clear and because 
some of them occurred during an attack of influenza or scarlet fever in 
which the sinal disease vas only a complication of a severe sjstemic 
condition The author found 14 cases of true sepsis in a series of 2,000 
cases of acute and chronic sinusitis m which admission to his clinic vas 
made in t\\ent}*-fi\e 3 ears In half of these metastatic foci developed 
He cites 2 cases in detail In 1 the condition occurred in chronic 
ethmosphenoiditis vith acute exacerbation Intranasal operation vas 
follov ed b)’ septic s} mptoms and a large metastatic abscess m the gluteal 
region, vhich vas opened ten da3S after the sinal operation In the 
second case the condition follov ed grip , acute frontoethmoiditis v as 
complicated b}' an orbital abscess sepsis and meningeal S3miptoms 
Autopsy rei ealed metastatic infarcts in both lungs abscess of the cardiac 
muscle and other foci in the liver, spleen and kidne}'S 

25 East Washington Street 

(To Be Concluded) 



News and Comment 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

The following resolution was adopted at the final meeting of the American 
Laryngological Association 

“Whereas, It has become evident that in many communities and rural districts 
little or no attention has been paid by school authorities to disabilities affecting 
children, especially those resulting from disorders of vision, hearing and speech, 
be it 

“Resolved, That the American Laryngological Association approves and 
recommends the provision of funds by foundations and other appropriate agencies 
to carry out adequate programs for the detection of visual, hearing and speech 
deficiencies which constitute a handicap or a threatened handicap to school chil- 
dren, and for providing through the cooperation of qualified specialists and of state, 
county and local medical societies appropriate medical care for indigent and under- 
privileged children who may be afflicted or threatened with such handicaps ” 
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Abstracts from Current Literature 


Ear 

The Pre\'entiox of Deafness S J Crowe and John W Bwlor, JAMA 
112 585 (Feb 18) 1939 

This communication deals with one phase of the authors’ investigation of the 
recognition and pre\ention of the commonest type of deafness and follows a 
preliminary report which was published in 1937 It is based on a detailed 
observation of 60 cliildren, carried on in some cases for nearly ten years This 
study IS founded on the principle tliat a long-contmued partial obstruction of the 
eustachian tubes causes retraction of the timpanic membranes, impaired hearing 
for high tones w'lth relatnely good hearing for low tones and sometimes a total 
loss of hearing by bone conduction and that the primary cause is hyperplastic 
hmphoid tissue around and in the pharjmgeal end of the eustachian tubes 

This tissue IS more susceptible to irradiation than are tlie adjacent epithelium, 
muscle and bone, as pointed out by Heineke in 1905, and the fact suggested to 
the authors that its surgical removal might be supplemented by follow-up use of 
radium and roentgen rays With the aid and advice of Dr C F Burnam, some 
ten years ago, the Ijmphoid elements around the eustachian tubes were treated 
w'ltli roentgen rajs through portals near the angle of the jaw and wnth radium 
in an applicator small enough to pass along the floor of the nose, with the naso- 
pharjngoscope in one side of the nose and the applicator in the other Thus it 
was possible to place the applicator under visual control 

This techmc was earned out in cases of (1) slowly progressive deafness 
beginning with the high notes, (2) recurrent attacks of otitis media in children 
wnth a tendency to lymphoid hyperplasia and (3) long-continued discharge from 
the ear after myringotomy or a simple or radical mastoidectomy 

Several case reports are cited, and audiograms and other details included The 
doses for the various roentgen and radium treatments are clearly outlined It is 
emphasized that doses of radiation should be small, so that no injury to the 
pituitarj' gland, nasopharj ngeal mucosa or inner ear may take place 

The authors conclude that the most common type of middle ear deafness in 
adults begins during childhood, with such gradual progression that it is likely to 
be overlooked until it is too late The middle registers (e g, speech) are not 
invoked They feel that if school children in the primary grades were examined 
with a nasopharj ngoscope once a year and those with hyperplastic lymphoid tissue 
in and around the orifice of the eustachian tubes were treated with radiation as 
often as necessary to insure normal functioning of the tubes the number of deaf 
adults m the next generation could be reduced by 50 per cent 

Gordon, Philadelphia 


Infection of Labyrinth Without Symptoms in Acute Otitis Media 
B Kecht, Monatschr f Ohrenh 72 1137 (Dec ) 1938 

The author reports the case of a man of 19 who acquired otitis media on the 
left side The pus revealed hemolytic streptococci In the fourth week of the 
acute otitis, mastoiditis wrs discovered, and tests revealed loss of function of 
the internal ear (deafness and no response to caloric and turning tests) As the 
patient’s hearing was normal before the otitis media set in, the labj'rmthitis appar- 
ently developed during the acute process It w-as surprising that this labj^rinthitis 
developed without dizziness After a simple operation on the mastoid, followed by 
labynnthectomy, the patient was cured The writer believes that the mfection 
of the internal ear occurred through the promontorium Lederer Chicago 
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Fusospirillosis and Myiasis or the External Canal A Monteiro, Monat- 
schr f Ohrenh 72 1162 (Dec ) 1938 


In a boy of 7 years the author found larvae of fleas within the external canal 
By scratching, the boy infected the skin of the external auditory canal with 
fusiform bacilli and spirilla of Vincent Consequently a large ulcer developed at 
the external auditory meatus Intramuscular injections of bismuth were of no avail 
Local administration of a paste of bismuth carbonate and olive oil was successful 


after removal of the larvae from the external canal 


Lederer, Chicago 


Recovery from Labvrinthoglnous Meningitis Without Operation on the 
Labyrinth G Tsimeas, Monatschr f Ohrenh 72 1168 (Dec) 1938 

The writer describes 4 cases of purulent labj nnthitis m which recovery 
follovv^ed operation on the middle car and mastoid process without opening of the 
labyrinth In 3 instances the labj nnthitis followed acute exacerbation of chronic 
otitis, and in 1, acute otitis media Lederer, Chicago 


Sedimentation Reaction in Otitis Media and Its Complications P 
Frenckner, Acta oto-laryng 26 309, 1938 

Frenckner, together with Hambergcr, has followed all the cases of otitis media 
at the Sabbatsberg Clinic for a period of three years His material consists of 
1,341 cases of otitis or otitis with otitic complications uninvolved by the presence 
of any other disease which might affect the sedimentation rate to anj marked 
degree He also studied 147 additional cases in vv'hich otitis was complicated by 
such diseases as angina, bronchopneumonia, nephritis and polj arthritis As a 
rule the sedimentation rate was taken every second day throughout the entire 
course of the disease The studies were made partly according to Westergren’s 
original method, called “macro” method, and partly by Strom’s “micro” method 
from the finger tip In many cases parallel tests with the two methods were made 
and the author found them fairly consistent 

He found little disturbance in the sedimentation rate in cases of chronic otitis, 
with or without complications 

In acute otitis the sedimentation rate rises in the first week or first two weeks 
in children and then gradually falls In acute mastoiditis there is a speedy rise 
in the sedimentation rate, which then remains stationary for some weeks In 
virulent mastoiditis or when a complication is threatening there is no stationary 
period but rather a continued rise If this takes place, even in the absence of 
other symptoms, the author advises earlier operation 

The formation of abscesses or enclosed osteitic foci in the zygomatic or 
digastric region or in the pars petrosa causes a rise in the sedimentation rate, as 
do sinus thrombosis and meningitis Labyrinthitis has little effect on the sedimen- 
tation rate 

A rise in the sedimentation rate accompanying or preceding a rise in tem- 
perature in the course of otitis, either before or after operation, is often due to 
an otitic complication When the complicating condition is angina or some other 
intercurrent febrile disease, there is always first a rise in temperature and two 
to four days later a rise in the sedimentation rate 

A sedimentation rate of over 100 in an adult indicates almost without exception 
that the condition is operable The same conclusion can be drawn with great 
probability in cases of children under IS and with considerable probability in 
cases of infants Grove, Milwaukee 

Pathologic and Clinical Studies of the So-Called Zygomatic Mastoiditis 
Hakan R Gadolin, Acta oto-laryng 26 492, 1938 

In 957 cases of mastoiditis Gadolin found 74 cases in which the cells in the 
zygomatic process and m the anterior portion of the squama were involved 
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Temporal cells weie most usually encountered in cases m which there was an 
extensne cell S 3 '^steni in the mastoid piocess Such cells weie also encountered 
fairly frequentlj' in cases in which the pncumatization of the mastoid piocess 
had been arrested Usually the temporal cell system connected directly with the 
general cell system of the mastoid, but in about one seventh of the cases there 
was compact bone between the two Gadolin considers the zygomatic and squamal 
cells as terminal cells of cell paths originating from the walls of the auditory 
canal and the attic 

In 39 of the 74 cases of z 3 ’-gomatic mastoiditis the clinical picture differed 
from that usual in mastoiditis, and m the lemaming 35 cases the special zygomatic 
s 3 'mptoms were latent The most common s 3 ’’mptoms of z 3 ’-gomatic mastoiditis 
were pains in the temple, swelling and tenderness m the temple and the cheek, 
edema in the e 3 ''elids, pain on mastication and moderate trismus A sinking of 
the upper anterior wall of the canal is a sign of great importance 

In one case pus from deep cells in the root of the z 3 ’^goma penetrated into 
the mandibular articulation and into the cheek Meningitic s 3 ''mptoms were often 
present, due to penetration of pus toward the dura S 3 '^stematic lumbar punctures 
made in a consecutive series of cases revealed a pathologic cell count and 
increased pressure in the cerebrospinal fluid in all but 10 of the cases observed 
(The author does not sa 3 ’- in how many cases this observation was made ) The 
most common intracranial complications were extradural abscess and meningitis, 
abscess of the brain occurred in 3 cases and s 3 'mptoms of petrositis in 4 

Clinical diagnosis of z 3 ''gomatic mastoiditis was often possible only after the 
appearance of s 5 TOptoms due to cortical or epidural penetration of pus from the 
temporal cells A normal roentgenogram does not preclude the presence of zygo- 
matic cells The frequent occurrence of intracranial complications renders the 
prognosis of z 3 fgomatic mastoiditis more grave than that of the more common 
vanet3' 

Thorough exposure and drainage of the inflammatory focus in the temple 
require an elongation of the retroauricular incision forward toward the Iinea tem- 
poralis, and in searching for the focus one must remember that not infrequently 
it is entirely separated from the rest of the cell s 3 ’-stem by apparently sound, non- 
pneumatized bone and also that occasionally the cells extend to the extreme upper 
portion of the squama, to the most anterior part of the zygomatic arch and into 
the root of the zygomatic process as far as the aperture of the eustachian tube 

Grove, Milwaukee 

Mastoiditis Caused by Pneumococcus Type III Eino Vaheri, Acta oto-laryng 

26 631, 1938 

Eino Vahen studied 200 cases of mastoiditis in which operation was done m 
the university clinic at Helsingfors He calls attention to the fact that the organism 
now known as Pneumococcus type III was formerly known as Streptococcus 
mucosus Among Vaheri’s material, 200 cases of mastoiditis, were 54 infections 
caused by the pneumococcus, and of these 48 or 24 per cent of the entire material, 
were due to Pneumococcus t 3 '^pe III The clinical picture of otitis and mastoiditis 
caused by Pneumococcus type HI is well known The initial symptoms are mild 
The purulent discharge is of short duration or entirely absent Only after a long 
time, sometimes months, do symptoms arise which denote involvement of the 
mastoid process Before this there is a latent period, during which there are few 
S3'mptoms but a stead}' destruction of bone The infections were divided into the 
following t 3 'pes the acute, in which there were 5, the subacute, in which there 
were 25, and the latent t 5 'pe, in which there were 15 The bulk of the infections, 
therefore, fall into the subacute or the latent type, in contradistinction to mas- 
toiditis caused by the hemolytic streptococcus, which more usually assumes the 
acute form 

Vaheri’s observations further indicate that Pneumococcus type III usually 
invades a bone which is well pneumatized and that it rarely occurs in mastoiditis 
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with poor pneumatization This observation, he thinks, accounts for the fact that 
mastoiditis due to Pneumococcus type III is more prevalent in older persons in 
whom the cell system has expanded, than in younger The fact that Pneumococcus 
type III so often invades a well pneumatized bone explains the frequency with 
which It involves the pars petrosa Qj^^ve, Milwaukee 


Pharynx 

Behavior of the White Blood Cells After Tonsii lectomv G Pelliccia, 
Arch ital di otol 51 84 (Feb ) 1939 

Recently Pelliccia studied the effect on the blood picture of massage of the 
tonsils The most important finding was leukopenia Investigation of the effect 
of tonsillectomy on the blood was next undertaken on 15 patients, in 10 of uhom 
massage of the tonsils before the operation had been carried out As controls he 
used 5 patients who had had other operations comparable in gravity to tonsillec- 
tomy In 3 of the controls, appendectomy had been done He discovered marked 
leukocytosis with an increase of neutrophils m the tonsillectomized patients, 
leaching its maximum five to seven hours after the operation and return of the 
preoperative value after twenty-four hours The variation in tlie number of 
lymphocytes was in inverse ratio to the variation in the number of neutrophils 
Operative trauma or toxicoinfective factors played a small part in causing the 
changes in the blood, which are attributed to the sudden suppression of an action, 
perhaps endocrine, of the tonsils This action, however, is shared by other aggre- 
gations of lymphoid tissue The same effect was produced on the patients in whom 
the appendix was removed, but not on the other controls The postoperative 
leukocytosis in cases of tonsillectomy was of brief duration because of the vicarious 
action of other lymphatic organs Dennis, San Diego, Calif 

A Discussion or the Action of the Soft Palate and the Tubal Orifice 
During Deglutition Theodor Motloch, Ztschr f Hals-, Nasen- u Ohrenh 
M 359, 1938 

The author reports a case of carcinoma of the upper jaw, in which, after 
operation, a large open cavity was revealed, extending into the nasopharynx and 
exposing the soft palate and the lateral and the posterior pharyngeal wall He 
set up an unusual camera with special lighting facilities and was able to photograph 
the pharynx and eustachian orifice 

His observations were that during swallowing the soft palate mov'ed upward to 
the posterior pharyngeal wall but that the posterior pharyngeal wall itself did 
not move The plica salpingopharyngea moved backward and medially The 
eustachian orifice (which normally had a craniocaudal slit) was widened, so that 
in its lower part it was flattened, and here there was a swelling below 

The widening was due to the action of the levator and the tensor veil palati 
muscle The tensor muscle, which swings around the hamulus, spreads out in a 
radiating fashion into the aponeurosis of the soft palate, is united with the pos- 
terior membranous wall of the eustachian tube and, on contraction, draws the 
wall of this tube backward and downward, making it extend out horizontally The 
levator muscle, the prominence of which also was noted below the orifice of the 
tube, assists in this action of widening the orifice and makes for better aeration 
of the eustachian tube Persky, Philadelphia 

The Significance of Atypical Veins in Postanginal Septicemia O Brankel, 
Ztschr f Hals-, Nasen- u Ohrenh 44 432, 1938 

The author cites a case of septicemia following retrotonsillar infection com- 
plicated by phlebitis and thrombosis of the jugular vein Tonsillectomy was per- 
formed with ligation of the internal jugular vein This ligation was made 2 cm 
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above the facial vein and about a fingerbreadth above the clavicle The common 
facial vein also was ligated. However, the patient continued to have chills and 
within t^vo days died 

The postmortem examination showed at 3 '-pical distribution of the left anterior 
jugular vein, which extended from below upward to lead into the posterior facial 
vein, then into the tonsillar bed and, high in the neck, into the internal jugular 
vein In consequence of the anomalous distribution, the sepsis came down from 
the tonsillar bed into the posterior facial vein and, instead of going into the internal 
jugular vein, continued down into the anterior jugular vein That was perhaps 
the reason that the ligation of the internal jugular vein did not benefit the patient 
or affect the course of the disease 

In conclusion, the author states that if in the course of postanginal septicemia 
ligation of the internal jugular vein, the common facial vein and other veins in 
the operative field fails to pioduce improvement of symptoms, particularly if chills 
continue, one must suspect that thrombosis may have affected either the external 
or the anterior jugular vein, and these must be investigated at a second operation 

Persky, Philadelphia 


Lar3mx 

Pulmonary Complications in Surgical Treatment of the Larynx and 
Pharynx P Broustet, Rev de laryng 59 713 (Sept -Oct) 1938 

A lecture given in Prof G Portmann’s course is summarized The statistics 
from the French otolaryngologists are at variance with those obtained from other 
sources, particularly American For example, 93 per cent of French otolaryn- 
gologists report that they have never seen any pulmonary complications following 
tonsillectomy The author doubts the large number of complications reported in 
the American literature, although he admits the validity of the observations and 
the validity of the experimental work The author notes the possibility of pul- 
monary infection following tracheotomy or partial or total laryngectomy or in the 
presence of a foreign body Batson, Philadelphia 

Harmonic Vibrations in Laryngeal Therapy J Tarneaud, Rev de laryng 
59-860 (Nov) 1938 

For forty years vibration has been used as a method of treating laryngeal con- 
ditions The subject of the present article is an apparatus which produces the 
eight frequencies of an octave from C-3 to C-4 This apparatus consists of an 
electric alternating current, an oscillator and an amplifier, with a simple electric 
applicator which transmits the emitted vibrations to the skin over the larynx The 
keyboard allows a rapid change from frequency to frequency The apparatus is 
especially recommended for aphonia due to psychomotor paralysis (hysterical 
aphonia) and for the psychasthenic vocal disorders of the singer It is recom- 
mended for stabilizing the changing voice of the adolescent 

Batson, Philadelphia 

Hemangioma of the Trachea Lotar Hofmann, Ztschr f Hals-, Nasen- u 
Ohrenh 44:435, 1938 

The author reports the cases of 2 infants 2 months old, with hemangioma of 
the trachea The symptoms, the clinical course and the pathologic picture were 
practically identical in each case The peculiar type of stridor was characteristic 
of a laryngeal obstruction and seemed to improve on quiet respiration or sleep 
but became worse during any excitement or crying spell The diagnosis was 
suggested by direct laryngoscopic examination In addition, the author found evi- 
dences of hemangioma in other sites of the body 
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He suggests local treatment and perhaps roentgen therapy or surgical interven- 
tion, but he doubts their value, since bronchitis and pneumonia may occur earlj 
and terminate the case Philadelphia 


Nose 

The Nose in Cases or Asthma J Coerbin, Rc\ dc laryng 59 617 (July- 
Aug ) 1938 

The present status of knowledge of asthma, particularly as regards the symp- 
toms in the nose, is reviewed The nose as a “trigger area” is again emphasized 
The usually practiced therapeutic procedures include topical applications to the 
nose, surgical treatment of the nose and desensitization by injections of protein 
The author particularl 3 ’' emphasizes the good results obtained by visits to particular 
French watering places Batson, Philadelphia 

A Subperiosteal Operation on the Frontoetiimoid Sinuses bv a Combined 
Intranasal and Extranasal Techmc E J ICaunas, Rev de laryng 
59 766 (Sept -Oct ) 1938 

It IS possible to drain the frontoethmoid sinuses successfully bj an intranasal 
subperiosteal operation, howcv'er, in large sinuses extending far laterally the 
addition of an extranasal approach is necessary Certain special instruments are 
recommended For the most pait these are the instruments commonly employed 
in radical surgical treatment of the sinuses, with the addition of the long-bladed 
retractors used in the external approach to the ethmoid cells The patient is 
placed in the dorsal recumbent position, with the head slightly elevated Local 
anesthesia is preferable An endonasal 1 5 to 2 cm incision is made along the 
bony margin of the piriform orifice Through this incision the skin and periosteum 
are elevated from the bony bridge of the nose as far as the upper internal angle of 
the orbit The lacrimal sac is carefully pushed out of the way Similarly the 
mucous membrane is pushed avvaj' from this piece of bone on the nasal side, and 
the intervening bone m a nariovv strip is removed m several steps, as follows 
First, with the piriform orifice as a starting point a narrow strip of the ascending 
process of the maxilla is removed, care being taken to preserve the inferior orbital 
margin Next, the resection of the upper part of the ascending process of the 
maxilla is attempted This bone is much heavier, and its removal is more difficult 
The third procedure is the resection and removal under the control of vision of 
the small but heav^y orbital portion of the frontonasal plate Any bone obstructing 
the free approach to the nasofrontal duct is likewise broken down Next, the 
ethmoid labyrinth may be exenterated by working from before backward with the 
forceps or from posterior to anterior with a curet The sinal labjTinth is now 
open for inspection, and the mucous membrane may be removed bj^ curettage 

For large sinuses an extranasal approach is necessary An incision is made 
along the lower margin of the eyebrow, limited to the outer half to protect the 
vessels and nerves coursing along the inner half of the brow By elevating the 
soft part with the periosteum, an entrance is made into the floor of the frontal 
sinus at its lateral extension, and the exposure is continued to a point of junction 
with the endonasal opening The entire sinus may now be curetted from the 
combined approach This procedure has been carried out in 18 cases The 
advantages claimed over the usual methods of Jacques and Jansen are as follows 
A greater opening is made into the frontal sinuses , the final esthetic result is 
better , there is less postoperative pain The author feels that the method should 
be used only with patients with large extensions of the sinuses The procedure 
allows more attention to be given to the soft part, and the author feels that the 
good resuls obtained are due to the careful preservation of the periosteum and its 
close return to the denuded part The preservation of the periosteum without 
trauma provides for adequate irrigation of the parts by the normal blood vessels 

Batson, Philadelphia 
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IXFLXJEXCE OF THE ISIeTEOROLOGIC COilPLEX OX THE FrEQUEXCY OF EpiSTAXIS 

R. Abba.te, Arch ital di otol 50 689 (Dec) 1938 

Abbate had preMOUsly studied the monthlj and seasonal frequencj* of epistaxis 
m the qumdecennial period 1921 to 1935 and found that the peaks of frequenc}' 
occurred in winter (February'), in summer (Jul}) and in autumn (November), in 
the order of height The present study was made for the purpose of determinmg 
what influence meteorologic factors during the same period ma} ha\e had on the 
incidence of epistaxis The onl} factors imestigated were temperature, barometric 
pressure, storms, c} clones, v mds, relatue humiditj and clear calms It is shown 
that the cjclic course of epistaxis is in relation with the cjchc course of some of 
the meteorologic factors The increase of epistaxis was found to coincide with the 
variations of temperature from the temperate mean \alues (15 to 20 C), the 
greater the \'ariation the higher the mcidence of epistaxis Epistaxis was mtensi- 
fied durmg the period in which the thermometer, after ha%mg reached a minimum, 
turned upward, or the re\erse A rapid fall of barometric pressure v as also 
accompanied b}' an mcrease m the number of cases of nasal bleeding, especially 
w hen it coincided w ith the thermometric factor The influence of the other factors 
was of mmor importance and was parti j' dependent on that of the two mentioned 
Physiologic facts offer a sufficient explanation of the observations recorded. 

Dexxis, San Diego, Calif 

The Pxeumatizatiox of the Froxtal Sixes ix Atrophic Rhixitis with 

OzEX.\ HerjltVXX Barth, Ztschr f Hals-, Nasen- u Ohrenh 44 135, 1938 

The author made a critical study of a series of cases of atrophic rhinitis and 
came to the conclusion that there is no positive evidence that atrophic rhinitis has 
any influence on the dev elopment of the frontal sinus He traced the family history 
of 26 patients who had a suggestion of a hereditary element and found that there 
w as no definite relation betw een ozena and the size of the sinus in any one family , 
that IS, a mother and daughter might have a small smus, while the son might have 
a large smus 

Roentgenograms were made of 82 patients with atrophic rhinitis to determine 
whether the disease is associated with absence or poor pneumatization of the frontal 
smus Comparison with a control group of 300 normal roentgenograms of the 
trontal sinus suggested the possibility that with ozena the sinus may be slightly 
smaller, but the difference m size was too small to be conclusive Hence the 
author concludes that the development of the smus is not influenced by atrophic 
’■hinitis Pepsky, Philadelphia 

The Air Currexts ix a Humax Nose Durixg Respiratiox J Scheideler, 

Ztschr f Hals-, Nasen- u Ohrenh 44 228, 1938 

The author constructed a rather mgenious model of the nose, m which the 
turbinates could be easily removed The walls were covered with calcium He 
constructed also an apparatus with which a measured amount of air under different 
pressures can be either blow n or aspirated through this model The air contained 
ammonium chloride, and as it passed through the model of the nose it etched its 
course on the calcium walls In this way the author was able to trace the various 
air currents 

He noted that the air currents varied according to the amount of pressure going 
through the nose A pressure of 128 liters per minute produced a current directed 
toward the anterior end of the middle turbinate Here a small whorl was directed 
downward, which mixed with the mam stream of the inspired air The mam 
stream passed m tw o equally large portions tow ard the upper border of the middle 
turbinate and the middle meatus, between the middle turbinate and the septum 
and then backward to the choana If the pressure was less than ICO liters per 
mmute, the stream was directed toward the agger nasi and then backward as m 
the foregoing observations, but a small portion produced a v horl in the vestibule 
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of the nose Lowering of the air pressure still further not only lowered the arc 
of the major current of air but broke it up into an increasing number of whorls 
He then removed the inferior turbinate, and with an air pressure of 128 liters 
per minute he found that only a small stream of air flowed upward and directly 
back into the choana The major portion of the stream struck the end of the 
middle turbinate and was then directed downward in a whorl toward the floor 
of the nose, where it stagnated for a while and then passed back into the choana 
When he removed the middle turbinate and left the inferior turbinate in place, 
he found a much larger stream of air going directly back into the choana and 
only a small portion being deflected dow'mvard When he rcmo\ ed both turbinates, 
only a small portion formed an arc and passed to the choana, the larger portion 
was directed dowm toward the floor of the nose and there formed many whorls 
In conclusion, he states that w'hcn one or both turbinates are rcmo%ed, the 
course of the air flow is definitely altered, with the formation of eddies or w'horls 
either in the vestibule or toward the floor of the nose In order to correct this, 
a greater amount of air pressure must be used to produce a sufficient amount of 
fresh air to pass back into the choana PrasKV, Philadelphia 

Nasal Polypi and Edema Mittermaier, Ztschr f Hals-, Nasen- u Ohrenh 
44 239, 1938 

The author discusses nasal polyposis from the chemical standpoint He found 
that the protein content of the serum ranged between 0 5 and 1 per cent, while the 
protein content of normal serum is about 7 per cent This seems to speak against 
the thought that the polyp w'as formed by stasis of the fluid He believes that 
It IS probably due to greater permeability of the blood vessels 

He suggests a simple test to determine the allergic response in cases of 
polyposis He injected 0 2 cc of physiologic solution of sodium chloride intra- 
dermally A small wheal was formed, followed by a secondary wheal The 
secondary wheal disappeared in about six to twelve minutes He measured both 
the size and the volume of this wheal In persons with hyperplastic states who show 
a tendency to edema and polyposis usually the secondary wheal does not occur, 
and the primary wheal disappears in a much shorter time than six minutes His 
conclusion is that persons who show a rapid resorption of the saline solution have 
a tendency toward polyposis, probably due to a certain degree of retention of salt 
m the skin 

In treatment, he suggests a salt-free diet leaning toward the alkaline side of 
the acid-base ratio and a careful avoidance of any evidence of acidosis 

Persky, Philadelphia 


Miscellaneous 

Experimental Study of the Relation Between the Labyrinth and Vomit- 
ing F Ventura-Gregorini, Arch ital di otol 51 1 (Jan) 1939 

A prominent theory of the cause of seasickness is that it arises from an 
abnormal excitation of the vestibular apparatus It is not easy to explain the 
genesis of vomiting in seasickness, because the mechanism of the complex physio- 
pathologic act of vomiting itself is still obscure The cardial reflex has its seat 
in the pharynx and the upper part of the esophagus, the centripetal arc being 
formed by the glossopharyngeal and pneumogastric nerves and the centrifugal arc 
by the vagus The cardial tonus plays an important role in the mechanism of 
vomiting, while it is easily inhibited by the act of swallowing, it opposes a marked 
resistance to regurgitation of the stomach contents, and a much stronger stimulus 
is required to relax it Volenti assumed that, m the act of vomiting, a not 
negligible stimulus must be supplied by the propagation along the esophageal 
walls of antiperistaltic waves that arise m the stomach By Volenti’s method a 
graphic representation of the behavior of the cardial emetic tonus is obtained 
Gregorini used this method in an experimental study on dogs to determine the 
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relation between labyrinthine stimulation and dilatation of the cardia After lapa- 
rotonn a gla^s lube was fivcd in the wall of tlic stomach, behind which the 
pyloric end of the stomach was ligated ‘\tlachcd to the tube was a recoiding 
inanomctcr with a icscrxoir ot fluid which could be raised or lowered to \ary 
the cndogastric pressure 'I he laby until was stimulated b\ means of gahanism 
and caloric irrigation of the inside of the bulla Ihc results of the experiments 
were that the cardial, ciiKtic tonus was not modified by the labyrinthine stimula- 
tion Ihc author concludes that the hypothesis that excitation of the acstibular 
apparatus is dirccth the cause of \oniiting in seasickness is not supported by the 

DI.S-MS, San Diego, Calif 

Moxoxi tt 1 osis Ixncnos\ wn Mi xixi.oi xri rn \i itis Viggo Schmidt and 

A\(.l Xyiudt, Acta oto-laryng 2G 680, 1938 

Mononucleosis nifectiosa was originally considered an infection of the throat 
with a peculiar hematic picture It is now known that it is a general sy'stemic 
condition alwa\s rccognirahle hy t\pic.d hematic changes and that it may fre- 
quently be associated with a discisc of the throat In addition to the symptoms m 
the throat there ma% be othci complications such as cxaiithcms, hemorrhagic 
diathesis, albuminuria, icterus and. m isolated cases, serous meningitis and a form 
of cnccphaloiiicningitis When this condition was orginally described it was not 
supposed to affect the central ncr\ous sistein 

In the course of two months Schmidt and N^\ fcldt diagnosed mononucleosis 
infccliosa in 5 ca«cs Two of the patients entered the clinic with a diagnosis of 
sinal infection and tonsillitis, the other 3, with a diagnosis of peritonsillar abscess 
In 4 of the 5 cases there was definite pharyngeal and tonsillar involvement, with 
cer\ical adenopatln \s the first patient presented definite signs of meningitis, 
the cerebrospinal fluid of the other 4 patients was also studied, although they 
did not present signs of localmation m the central ncr\ous system on entrance In 
these eases the early lumbar punctures did not rc\cal much change in the cerebro- 
spinal fluid, but when the culture was repeated later, after subsidence of the fever 
and the angina, a much higher cell count was obtained The differential blood 
count in all 5 eases showed a striking reduction in polymorphonuclear cells and a 
marked increase in the lymphocytic elements Cultures of the cerebrospinal fluid 
revealed in 4 of the 5 cases a pure culture of listerellae The observations in these 
5 cases indicate that in\asion of the central nervous system does occur in this 
condition, and usually late in the course of the disease Gro\t:, Milwaukee 

Attacks or Mlnilrc’s Disi \sn axd Attacks or Iritis Togethcr w'ith Angio- 

KEUROTic Edema of the Lids in the Same Patient K O Granstrom 

and C O Nilen, Acta oto-laryng 26 717, 1939 

The authors present an interesting ease, which tends to throw some light on 
the pathologic processes taking place m Meniere’s disease Their patient, a woman 
past 56, had presented for several years repeated attacks of the Meniere syndrome 
and also of palpebral edema of Quincke (angioneurotic), accompanied by iritis- 
hke attacks of short duration These were considered by the authors an “intra- 
ocular edema of Quincke,” and the attacks of Meniere’s disease were thought to 
be due to an analogous process in the labyrinth All of the symptoms of this patient 
were considered allergic in nature, but a thorough allergic check-up failed to 
reveal the offending allergen The patient was carefully examined between attacks 
and at such times was found to be normal in every respect, particularly in regard 
to the cochlear and vestibular mechanisms During the Meniere attacks vertigo, 
rotary-horizontal nystagmus on change in the position of the head and a marked 
reduction of hearing in tlie left ear developed The authors therefore assume that 
the “angioneurotic” edema affected both the cochlear and the vestibular end organ 
Because of a positive Nonne reaction and a positive Pandy reaction of the spinal 
fluid they believe that the central portion of the auditory apparatus also was 
involved during the attacks Grove, Milwaukee 



Society Transactions 


CHICAGO LARYNGOLOGICAL AND OTOLOGICAL 

SOCIETY 

Thomas W Liwis, MD, Picsidait 
Regular Monthly Meeting, A pul 3, 1939 
Walter H Theobald, MD, Secretary 

NAS 0 PHAR■v^GEAL FiBROMA Picscntccl b\ Dr Stantov A Friedberg 

This article uill appear in full in a later issue of the ARcirnrs 

Cerebral Edema as a Cause of Intracranial Hi pertension of Otitic Origin 
Presented by Dr Norman A Lfw 

The s 5 ndrome of increased intracranial pressure occurring during the course 
of middle ear suppuration but not associated \vith focal or diffuse intracranial 
inflammation is discussed The signs and symptoms are those of intracranial 
hypertension, namely, headache, \omiting and papilledema, with absence of posi- 
tive focal neurologic findings and the finding of normal cerebrospinal fluid under 
increased pressure Differential diagnoses arc set forth, and an c\tensi\e review' 
of the literature is gnen 

The essa>ist reported in detail the case of a boy aged 10 in whom, as was 
indicated by the pneumographic and operatne findings, increased intracranial 
pressure w'as due to an e\cessne amount of fluid in the brain itself rather than 
in the ventricles and subarachnoid spaces In the literature, similar conditions 
w'lth and without foci of suppuration in the temporal bone hare been rariouslj 
termed “serous meningitis,” “hypertensive meningeal h} drops” and, rarelj, “cere- 
bral edema ” It is suggested that the commonly accepted concept of otitic hvdro- 
cephalus is probably incorrect in many cases m w'hich the term has been used, as 
the dilated subarachnoid channels and communicating hydrocephalus have not been 
demonstrated in most reported cases Careful effort should be made to determine 
more accurately w'hat type of intracranial disturbance is present Should the 
hypertensive syndrome subside after simple lumbar drainage, it is suggested that 
the descriptive term "hypertensue syndrome” be applied In cases m w'hich there 
IS no response to lumbar drainage and dehydrating measures, pneumographic studies 
(preferably ventnculographic) should be done 

In the case reported, persistent cerebral edema was found to be the cause of 
the intracranial hypertension, and the suggestion is offered that venous stasis due 
to infection in the dural sinuses might be the underlying cause Cerebral edema 
may be a much more frequent cause of the otogenous hypertensive syndrome than 
is generally supposed 

DISCUSSION 

Dr Norman Leshin For some years otolaryngologists have been confronted 
W’lth a clinical syndrome associated with otitis media, w'hich Symonds in 1931 
suggested be termed “otitic hydrocephalus ” The salient features of this syndrome 
are symptoms of increased intracranial pressure, namely, headache, vomiting and 
papilledema, without evidence of abscess formation and w'lth spontaneous recovery 
The pathologic nature was considered to be that of hydrocephalus due either to 
excessive secretion from the choroid plexus or to defective absorption from the 
arachnoid villi 
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Now Dr Le\\ has definitely shown that this clinical sjndromc can be produced 
bj cerebral edema and that the pathologic background cannot be accuiatelj 
deterniincd unless thorough air studies aic made It is of gicat interest, further 
to note in the literature that most of the cases reported in \\hich air studies \\crc 
made small ^ent^clcs ucie rc\ealcd instead of dilated \cntriclcs as one ^\ould 
expect to find in cases of hjdrocephalus In spite of this finding, both the concept 
and the title of this s}ndrome ha\c remained unchanged 

Now there is picscnted a pathologic condition, cerebial edema, which can 
explain both the sjmptomatic complex and the pncumographic findings, as shown 
b} Dr Le\} in this report of a case with pneumographic studies and, on ceicbral 
decompression, Msual confiimation of the diagnosis of edema It is peculiar, 
howc\er, that in a fair number of rcixjrts of such cases in which subtcmpoial 
decompression was done the obscr\crs made no mention of cerebral edema 
DaMdoff and Djke reported having done subtemporal decompi ession in 13 of 
their 15 cases of this tjpe, without emphasizing ceiebral edema This niaj ha\c 
been simply an o\ersight On the other hand, it is still possible that this clinical 
sjndrome maj be produced b\ other tjpes of pathologic iinohcment, as hydro- 
cephalus, arachnoiditis or c\cn a lesion of the poslerioi fossa With these possi- 
bilities in mind, m cases in which the sjmptomatic picture is fundamentally the 
same it appears that air studies maj be essential to determine the underlying 
pathologic changes In those cases in wdiich seeeial spinal punctures clear up the 
condition, nothing fuithci is rcquiied On the other hand, wdicn the syndrome 
persists, further in\ cstigatn c measures arc necessary, as shown b> Dr Le\y 
The causatnc factor for this condition is not necessarily otitis media In 
2 cases the sjndrome followed sore throat, and in 2 others it follow'ed an infection 
of the upper respirator} tract In sonic of the cases a relapse followed an infec- 
tion of the upper respirator} tract Howc\cr, the large number of cases m wdiich 
It has been associated w'lth an nnohement of the lateral sinus ranging from 
phlebitis and pcnsinal abscess to thrombosis of the sinus must place the condition 
definitely as one of the otitic complications 

The therap} has been, essential!}, repeated spinal drainage and, wuth an 
obstinate condition, decompression The papilledema gradually disappears over 
a period ranging from a few months to scv'eral years In cases in which the 
headaches return, they usually respond to spinal drainage alone 

Dr Levw has show'ii the necessity for further study of this condition when 
both the etiologic and the pathologic features are in doubt Pneumographic 
studies seem to be a definite step in the direction of an accurate diagnosis Otol- 
ogists who may be confronted with this condition should avail themselves of 
complete neurologic cooperation m an attempt to solve the problem 

Dr Levy has made a noteworthy contribution to knowdedge of this subject He 
has shown the necessity of pneumographic studies, and his suggestion for changing 
the name of this syndrome should be seriously considered 

Dr Hans Brunner The paper was very interesting, and I entirely agree 
W'lth Dr Levy that the conception of “otitic hydrocephalus” as Symmonds 
described it has not been proved by the author to fit the facts I personally hav'e 
never been convinced by the deductions of Symmonds, although I have not been 
able to make an exact diagnosis in those cases of “otitic hydrocephalus” which 
I have observed Undoubtedly it portends great progress that Dr Levy stressed 
the importance of encephalography in such cases From the encephalographic 
examination m his own case Dr Levy draws the conclusion that he had to deal 
not with hydrocephalus internus but with edema of the brain, because the ven- 
tricles of the brain had a normal size and configuration and because following the 
subtemporal decompression the brain was found moist and edematous I cannot 
quite agree with the last conclusion Provided that the ventnculographic exam- 
ination was performed prior to the subtemporal decompression, one would expect 
that the ventricles would be narrower than normal in a case of edema of the brain 
One must imagine that the brain when it suffers from acute edema becomes 
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larger By this increase of size it would partly obliterate the arachnoidal spaces, 
but it would also bulge out into the ventricles Consequently the size of the ven- 
tricles would be expected to be narrower 

However, it is only of theoretic interest whether the interpretation given b> 
Dr Levy is correct or not From the practical standpoint, of greater importance 
are two other questions 1 How can these cases be differentiated from those of 
abscess of the brain? 2 How should the patients be treated? So far as the 
first question is concerned, three points seem to be of importance 1 Patients 
with edema of the brain are usually children or juveniles 2 In cases of “brain 
edema” there frequently can be noticed a sudden dev'elopment and a rapid increase 
of choked disk, so that the papilla is elevated from 5 to 6 diopters within a few 
days Such a rapid swelling of the papilla occurs neither with abscess of the 
brain nor, as a rule, with tumor of the brain 3 Such patients do not give tlie 
impression that they are seriously ill, despite the marked changes within the eye- 
grounds, as already pointed out by Dr Lev'y 

As far as the treatment is concerned, I have learned to be conscrv ativ'e in these 
cases When mastoiditis is present, the simple mastoid operation is performed 
and the dura, particularly that of the middle fossa, widely exposed When there 
are signs of an infection of the sinus, both the sinus and the dura of the posterior 
fossa are exposed Lumbar puncture is performed but not repeated too often 
To date I hav'e never been forced to do a further decompression of the brain 
However, it is necessary that the physician should not become too apprehensive, 
since it sometimes takes many days for the choked disk to subside The phj’sician 
has to bear in mind that in these cases, as well as in those of abscess of the brain, 
choked disk seldom changes into secondary atrophy of the optic nerve, as it fre- 
quently does in cases of tumors of the brain 

Dr R H Good Eighteen years ago I read a paper before this society on 
the subject of abscess of the brain and irritation of the brain, and I showed then 
the symptoms of hj'pertension which arise from extradural irritation caused either 
by pus or by toxin No matter where this necrosis is, it provokes hypertensive 
symptoms When one exposes the dura the symptoms disappear, except when 
the abscess occurs over the lateral sinus In this case, with the abscess producing 
either parasinusitis or thrombosis, one sees these symptoms of hypertension reap- 
pear and continue for a long time I object to spinal punctures in the treatment 
of hypertension in such cases 

When I presented this paper Dr Beck had just come back from the war, and 
he discussed it and said that it was a “wonderful pedagogical paper” but that he 
did not think there was anything in the subject 

Dr Joseph C Beck I want to recall to Dr Good that when he presented 
that paper I attacked it, and he should hav'e given vent to his feelings against me, 
because Dr Rogers, who was associated with him in that paper, was the surgeon 
I certainly was opposed to the attitude which these gentlemen took toward so 
many operations based on the symptoms alone and not on findings At that time 
roentgenography was in its infancy, and all one saw on the glass negative was 
a blur One must not confuse the present time with the past so far as the knowl- 
edge of this condition is concerned I am sure the society appreciates Dr Levy’s 
study of this 1 case and his references to the literature as a whole 

Dr Norman Levy I wish to thank all the discussers In reply to Dr Smiley 
and Dr Leshin, Davidoff and Dyke did not emphasize cerebral edema in their 
cases They described it but did not emphasize it They found an abnormal 
amount of cerebrospinal fluid over the convexity, but they also found the under- 
lying brain to be edematous My idea is that it was the edema that was probably 
responsible for the small size of the ventricles which they uniformly found 

In reply to Dr Brunner as to why the ventricles should not be smaller than 
usual, I cannot explain why I can only state the findings In the case I have 
described the cerebral edema was not hypothetic It was proved to be present 
when the decompression was done I agree with everything Dr Brunner said 
about the differentiation from abscess I think it is dangerous to wait too long 
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under certain conditions in the presence of papilledema One must test the visual 
acuity and the visual fields frequently, because there may be changes secondary to 
tliose in the optic disk and permanent change in the acuity If the impairment of 
visual acuity is progressive, subtemporal decompression should be done, because 
a very rapid change can occur in the course of a week or ten days 

In regard to Dr Good’s objection to spinal puncture, I can say only that m 
the majority of cases this cures the patient, and inasmuch as no harm is done, 
I can see no objection 


Simplified Construction or Facial Molds and Prostheses (Demonstration 
with Colored Movies and Models). Presented by Dr Samuel Peluse 

The technic of making facial molds (life masks) as perfected by Dr Fox and 
the essayist in the past two years was shown The making of life masks is an 
essential adjunct to reconstructive surgical operation on the face and the con- 
struction of prostheses The masks are accurate three-dimensional reproductions 
of the patients’ faces and lend themselves to preoperative study, measurement and 
planning 

The models demonstrated were of wax and rubber Wax models are hard to 
handle and difficult to store and are made only when a model has to be made 
rapidly Liquid latex rubber is ideal for making models, as the resultant product 
tolerates rough handling and will not deteriorate Of interest are the reproduc- 
tions of temporal bones that have been operated on In 2 models the exposed dura 
IS represented, and when the model is palpated one gets the sensation of feeling 
the real dura These models lend themselves very well to teaching purposes 


DISCUSSION 


Dr Joseph C Beck I want to compliment Dr Lederer on having devel- 
oped the method to this perfection It would be too bad to let this demonstration 
go without discussion I have had a good many years of experience in making 
models for repair of defects about the face My associates and I have done a 

good many things along the line of prosthesis with excellent results This exhibit 

IS wonderfully demonstrative — particularly of the pathologic character of the 
tissues involved One cannot get by the appearance what can be obtained by 
the feel — ^for instance, in the temporal bone specimens it is possible “to palpate the 
dura” These models are very important and are interesting from the standpoint 
of operators One may also have gross specimens reproduced to show pathologic 
features The registry in Washington is very short of gross pathologic material, 
and this is going to fill a great need in working out these problems 

Dr Peluse is to be congratulated on this work, which is much needed by 

otolaryngologists and others who are interested in radical exenteration of sec- 
tions of the face in the treatment of malignant growths or trauma, they can 
have something to show the patient as to the end result when so much tissue 
has to be sacrificed 


Dr Francis Lederer I rise to say that I cannot accept credit for this 
presentation The work was done by Drs Fox and Peluse with the help of 
Mrs Peluse My interest in this type of work goes back a number of years to 
prostheses (Lederer, Francis L Prosthetic Aids in Reconstructive Surgery 
About the Head Presensation of a New Method, Arch Otolaryng 8 531-534 
[Nov ] 1928) as well as to material for teaching In this regard, this work has 
filled a great need in the department of otolaryngology Dr Peluse is now 
making it a part of clinical teaching Some may feel that such work is purely 
a technician’s work, but I think it is important that otolaryngologists create an 
interest in this type of work, because it is an essential part of their specialty not 
only from the point of view of teaching but also from that of replacement where 
ffiere are gross defects The period devoted to this was so short that many 
details were left out, but the exhibit is well worth study Aside from the clinical 
application, the making of models is economical The models are produced at 
small cost, are not easily broken and can be preserved 
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Diseases of the Nose and Throat By Charles J Imperaton, M D , FACS, 
and Herman J Burman, AID, FACS Second edition, rcMsed Price, §7 
Pp 726 Philadclpliia J B Lippincott Company, 1939 

The second edition retains the general plan and format of the first Here and 
there a thorough revision of a chapter has been made because of the greater 
knowledge of the condition discussed accumulated during the past several years 
An enormous amount of material is compressed in the 726 pages that this volume 
contains 

The authors again depart from the usual tc\tbook description of disease bj 
discussing first the sjmptoms, diagnosis and treatment and concluding with the 
pathology, prognosis, etiology and prophylaxis Throughout the text they ha\e 
endeavored to present the material in a clear, concise and compreliensne manner, 
m all of which, it is evident to the reviewer, they have admirably succeeded 
General systemic diseases with rhinologic manifestations are co\ered in twelve 
pages, allergic diseases in ten and laboratory aids in thirteen, and fuller discussions 
of hemorrhage of the nose and throat and particularly of postoperatne submucous 
resection and tonsillectomy are presented Descriptions of manj’’ of the recent 
advances have been added to the sections on the nose, and additional mateiial will 
be found in the parts dealing with diseases of the oral caMty 

The accomplishments of the authors make this textbook authoritative It is 
recommended to medical students, general practitioners and otolaryngologists and 
to specialists m subjects closely related to diseased states in the nose and throat 
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Directory of Otolaryngologic Societies * 


FOREIGN 

Collegium Oto-Rhino-Laryngologicum Amicitix Sacrum 
President Dr Louis Lcdoux, Brussels, Belgium 

Secretary Prof Dr C E Benjamins, Verlengde Heereweg 143, Groningen, 
Netherlands 

Place Brussels, Belgium Time September 1939 

Hungarian Otolaryngological Society 
President Dr V Zimanyi, Zarda-u 48, Budapest II 
Secretary Dr G Kelemen, Realtanoda-u Budapest IV 

SociEDAD Rioplatense de Oto-Rhino-LaringologIa (Argentine Section) 

President Dr Raul Becco, B Mitre 1690, Buenos Aires 
Secretary Dr Juan Manuel Tato, Santa Fe 1171, Buenos Aires 

SociETf; Francaise d’Oto-Rhino-Laryngologie 
Secretary Dr Henri Flurin, 19 Avenue Mac-Mahon, Pans, 17® 

NATIONAL 

American Medical Association, Scientieic Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman Dr A W Proetz, 3720 Washington Blvd , St Louis 
Secretary Dr Leroy A Schall, 270 Commonwealth Ave , Boston 
Place New York Time June 10-14, 1940 

American Academy of Ophthalmology and Otolaryngology 
President Dr George M Coates, 1721 Pine St , Philadelphia 
Executive Secretary Dr William P Wherry, 1500 Medical Arts Bldg, Omaha 
Place Chicago Time Oct 8-13, 1939 

American Bronchoscopic Society 
President Dr Lyman Richards, 319 Longwood Ave, Boston 
Secretary Dr Paul H Holinger, 1150 N State St, Chicago 

American Laryngological Association 
President Dr James A Babbitt, 1912 Spruce St, Philadelphia 
Secretary Dr Charles J Imperatori, 108 E 38th St , New York 

■*- Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date 
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American Laryngological, Rhinological and Otological Society, Inc 
President Dr Lee M Hurd, 39 E 50th St, New York 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg , Rochester, N Y 
Place New York Time June 1940 

SECTIONS 

Eastern — Chairman Dr John R Simpson, Medical Arts Bldg , Pittsburgh 
Place Pittsburgh Time January 1940 

Southern — Chairman Dr Walter J Bristow, Doctors Bldg , Columbia, S C 
Place Columbia, S C Time January 1940 

Middle — Chairman Dr Sam E Roberts, Professional Bldg, Kansas Cit\, Mo 
Place Kansas City, AIo Time January 1940 

Western — Chairman Dr Pierre Viole, 1930 Wilshire Bhd, Los Angeles 
Place Los Angeles Time Januarj 1940 

American Otological Society 

President Dr Horace Newhart, 527 Medical Arts Bldg , Minneapolis 
Secretary Dr Thomas J Harris, 104 E 40th St , New York 
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SURGICAL TREATMENT OF DEAFNESS 
WALTER HUGHSON, MD 

ABIXGTON, PA 

During the past three years otologists have been consideimg their 
deafened patients from a new and rather staitling point of view 
Sympathetic acceptance of the disability, followed by the institution of 
routine forms of treatment, has gnen way to a spirit of curiosity and 
an eager hope that something of moie substantial benefit may be accom- 
plished This feeling has developed as a result of the reports of senes 
of cases in which surgical treatment was adopted After years of 
effort and persistence m the development of reasonable sui gical technics, 
surmounting almost insuperable anatomic difficulties, the pioneers m 
this field of surgery have contributed something to knowledge of 
deafness which promises to revolutionize every previous concept of 
therapy 

At the moment otologists are almost as eager to grasp at any straw 
as are the victims of impaired hearing Which of them has not seen 
dozens of patients who have “gone the rounds,” thinking little of time 
or cost, m their eager search for relief^ It is remaikable that with 
frequent disappointment these persons can retain hope, and it is in no 
vay strange that many others become disillusioned and depressed at 
the complete inadequacy of present methods of treatment 

There is one encouraging factor m the otologist’s enthusiasm for 
the new type of therapy — his appreciation of ineffectiveness of present 
efforts But of even greater importance is the knowledge that certain 
persons in this highly specialized field of medicine are devoting their 
time and energy m an effort to rationalize and perfect the technic of 
surgical intervention for deafness Unfortunately this object will never 
be completely attained in the laboratory, either by the study of patho- 
logic sections or by experimental means The final proof of any fact, 
however scientifically evolved by experimentation, will rest on the actual 
effect of its application on a person with impaired hearing 

Pioneers in the delicate surgery of the ear can protect themselves 
and their patients only by the thoroughness of their own training and 

From the Otological Research Laboratory, Abington Memorial Hospital 
Read before the Clinical Society of the New York Polyclinic Medical School 
and Hospital, New York, March 6, 1939 
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their method of selecting appiopiiate cases Theie is no lack of eager 
candidates foi operation, indeed, patients may even demand it, going 
from one suigeon to another until some opeiation is finally peifoimed, 
regal dless of whether theie is reasonable hope of success But it 
must be remembered that a new type of surgical intenention has nevei 
evolved without bitter disappointments for both patient and surgeon 
and infrequently without tiagedy One has only to recall the earh 
days of cianial singer}'' to he leimpiessed wuth this fact How'ever, the 
piesent status of the surgical ticatment of deafness, an outstanding 
achievement of patience and skill, should liold real hope for those 
concci ned 

A histoiical leview' of the attempts to coiiect defects in hearing b} 
surgical means is haidly necessaiy at this time Nor is it necessaiy 
to mention the vaiious pioceduies employed, as the facts have been 
described in detail by numeious authois in the past few' }ears Fiom 
simple m}iingotomy, first peifoimed foi deafness by John Hunter in 
the eighteenth centur} , to the suigical piocediires of tlie past and the 
present century is a far cr}' indeed and, as liolmgren ^ said, “all such 
efforts were doomed to failure until asepsis and anesthesia became 
available ” After the appearance of these two revolutionary safeguards 
to suigery in general, otologists again turned their minds tow'ard the 
fascinating field under discussion The pioneers, of necessity, met w'lth 
discouragement and eithei abandoned their effort voluntarily or w'ere 
foiced to do so by the adverse criticism of their piofessional colleagues 
At the beginning of tlie piesent century active interest w'as resumed 
and it has continued w'lth inci easing enthusiasm and w'lth leasonable 
promise of success up to the present time 

The microscopic pathologic pictuie of the clinical entity otosclerosis 
formed the basis of all surgical methods developed duiing the }eais 
fiom 1917 to 1930 In the past decade i evolutionary methods of study- 
ing the physiology of the auditory end organ as a w'hole or of any of 
its component parts have given a sound basis for concept of function 
Again, there is no reason to enumerate these methods of study in detail 
Many mvestigatois have devoted their entiie time to the new'er ty'pes 
of research, using a variety of methods, singly oi in combination Con- 
clusions have not ahvays been in agi cement, but the elaborate and com- 
plicated technical procedures employed made inevitable such seeming 
disparities in observed results There can be little doubt that when the 
mass of material has finally been completely sifted and analyzed a 
sound and true foundation will have been laid for the structure on which 
the physiology of hearing is built At the present moment it can be 

1 Holmgren, G Surgical Therapy in Otosclerosis, in Nelson Loose-Leaf 
Surgery of the Ear, New York, Thomas Nelson & Sons, 1938, chap 18, pp 399-430 
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said without qualification that the theories aheady evolved expeii- 
nientally confoini diiectty to the noiinal and pathologic {unctions of the 
human auditoiy apparatus 

Intel est in the pievention, alleviation and possible cuie of deaf- 
ness can no longei be confined to impaiiment lesultmg fioin otoscleiosis 
Any depaituie fioin noiinal auditoiy acuity, whether conductive, neuial 
or combined, must now be sciutmized with an eye toward adopting 
some type of suigical oi ladical tieatnient when all forms of conseiva- 
tive theiapy have failed 

STANDARD OF OPERABILITY 

To any conscientious otologist the ciiteiia which must be satisfied 
befoie the institution of a suigical pioceduie are self evident A com- 
plete toilet of possible septic foci must be earned out This is largely 
a pieventive pioceduie against fuithei piogiess of the deafness, as an 
impaiimeiiL aheady piesent is seldom coirected by such geneial meas- 
ures In the past few yeais many causes of deafness have been newly 
lecognized These aie laigely constitutional, geneial systemic dis- 
01 del s or obscuie toxic involvement of the neuial mechanism of hear- 
ing Whethei direct therapy will be availing oi not, the piesence of the 
condition must at least be lecognized 

As stated, had diiect theiapy not pioved unavailing aftei many 
3^ears of tiial, theie would not be the piesent gieat mteiest in the 
newel, suigical, appioach Inflation and bougienage aie still more oi 
less universally employed wuth little legaid to the lationale of the 
proceduie Certainly obseivation of the patients so tieated gives one 
little reason to feel that the measuie is either preventive or cuiative 

When conservative measuies have proved unavailing and the loss 
of healing has become a distinct disability, every patient should be 
piepared to use a hearing aid, whether suigical inteivention is contem- 
plated or not A leasonably long and laige expeiience m presciibing 
and fitting these instruments indicates that the formerly universal 
lepugnance to their use is on the wane Patients aie now more easil> 
convinced that continued application in their use will bring the desiied 
effect and that the disagieeable qualities of the instiuments will become 
less appaient Should suigical measures fail, lip reading and a hearing 
aid may well be the last lesoit To become proficient in lip leading 
aftei the third decade is a difficult task, a properly presciibed hearing 
aid IS an immediate help to any one with a modicum of lesidual hearino- 
Much is said of the patient’s psychologic reaction to an unsuccessful 
suigical proceduie But what of his psychologic reaction to years of 
futile tieatments? When operation is proposed, the suigeon is a prion 
faced with a pioblem m psychiatr}^ which has been building up for 
yeais in many cases Must all radical treatment be abandoned because 



500 


ARCHIVES OF OTOLARYNGOLOGY 


opeiative failure deepens an alieady piofound depression^ Far bettei 
foi the practicing otolaryngologist to recognize this almost inevitable 
development at the very onset of the deafness, when conservative 
measuies are instituted, and foitify the patient against impending dis- 
appointments and discouragements Friesner and Druss - showed the 
futility of inflation and bougienage, but, despite their authoritative expo- 
sition, the universally futile practice continues Operation is at the 
present time the last hope fiom a therapeutic standpoint, but it is 
hardly fan that the suigeon should bear tbe full blame for the unhappy 
mental state May not one rehabilitation of a deafened person offset 
the psychologic effect of several failures ^ Certainly it is more than any 
other present t 3 ''pe of treatment can accomplish 

SELECTION or CASES TOR SURGICAL TREATMENT 

As mentioned, most surgical efforts designed to correct impaired 
hearing have been concerned with otosclerosis, and various diagnostic 
standards have been set up wheieby this condition may readily be recog- 
nized In geneial, such a diagnosis is now made simply on the basis 
of progressive loss of hearing beginning in the third or fourth decade 
and associated with tinnitus, lack of marked involvement of the drum- 
head and relatively normal bone conduction, the last being taken as an 
indication of a noimal neural mechanism This diagnostic picture is in 
leality too simple and too easy of fulfilment in any considerable group 
of deafened persons to be differential Issue is here being taken only 
with the diagnosis otosclerosis It is possible that in many cases of simple 
conductive deafness, uncomplicated by an acute suppurative episode, 
all the requirements might be fulfilled In young persons, particularly, 
it IS unlikely that the neural elements of the ear have been affected 
An experimental study of bone conduction reported in 1936® indicated 
conclusively that bone conduction can be impaired by many conditions 
other than damage to the neural mechanism of the ear Crowe and 
Baylor ^ recently reported cases of chronic otitis media in children in 
which markedly impaired bone conduction returned to normal when the 
otitis was successfully treated His method of estimating bone conduc- 
tion is not a matter of record The extraordinary variability of bone 
conduction in children is not mentioned and cannot, therefore, be 

2 Friesner, I , and Druss, J G Critique of the Present Treatment of 
Deafness Due to Lesions in the Conduction Mechanism, Arch Otolaryng 26 259- 
267 (Sept) 1937 

3 Hughson, W , Thompson, E , and Witting, E G An Experimental Studv 
of Bone Conduction, Ann Otol , Rhin & Laryng 45 844-858 (Sept ) 1936 

4 Crowe, S J , and Baylor, J W The Prevention of Deafness, JAMA. 
112 585-590 (Feb 18) 1939 
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accepted as an impoitant diagnostic factoi The obseivations do not 
necessaiily constitute evidence of neural dcunage and hence are of small 
diagnostic importance 

Mobile tympanic membianes and patent tubae auditivae also may be 
lequired befoie operation is undeitalcen Inspection of the membrane 
IS usually sufficient to deteimine its mobility but not that of the ossicular 
chain 01 the footplate of the stapes May not concurient conditions of 
all these oigans deprive an otosclerotic patient of the possible benefits 
of operation^ 

A diagnostic loutine is therefoie of moie importance than the ulti- 
mate diagnosis, foi by establishing such a loutine otologists may make 
it possible to place many patients in the opeiable group, and by the same 
token many will be spaied inappiopiiate and uniiecessaiy opeiation 
Such a diagnostic procedure might be outlined as follows, with the 
admission that the necessary physical equipment may be available to 
only a limited number of otologists 

Insistence must be made on lepeated preliminaiy audiograms, cei- 
tainly no less than three and prefeiably more This is not to tram the 
patient in accuiacy of lesponse but to establish the expected variation 
Recent studies have shown that trained peisons with lelatively normal 
healing may show a variation in i espouse comparable to that of an 
untrained deafened person The variation in the specific case must be 
established for air conduction, and the same attention must be devoted 
to an accurate analysis of bone conduction Without enteiing into a 
discussion of the relative merits of tuning forks and electiic devices 
for testing bone conduction, it may be said that the latter have been 
found to demonstrate with great accuiacy the status of the patient’s 
hearing by bone conduction Indeed, within certain limits it is possible 
to obtain repeated bone conduction audiogiams as accurate as those foi 
air conduction Masking is taken as a matter of course, particularly 
when there is any wide divergence between the relative acuit}'- of the 
ears for hearing by air conduction It is not enough to say, howevei, 
that masking has been used Its type, intensity and method of applica- 
tion must be specified Reference from the midline can usually be 
predicted, but, when it is investigated, it should be determined for all 
frequencies, as transference from one side to the other may develop with 
a change m the pitch of the stimulating tone With what degree of 
impairment can one still hope that some useful hearing may be obtained 
from a successful operation ^ In reported series 25 decibels m the critical 
frequency range seems to be the maximum gam obtained with any 
degree of consistency Therefore, a loss of more than 50 decibels in the 
same frequency lange seems to make operation impractical There may 
be, however, a legitimate leeway if certain frequencies have been spared 
in the general downward trend An operative procedure cannot be 
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counted on to lestore the peiception of the two higher fiequencies in 
the audiometric scale to aii}^ semblance of a noi mal level 

Having detei mined the elemental facts, one should pioceed to tests 
of gieatei differential significance Of these, by fai the most important 
is the loudness balance between the two eais, piOMded the dispaiity in 
acuity between _the better and the pooier ear is at least 15 decibels 
This standard is set because m certain cases the variation m accurac\ 
may be as great as 15 decibels Regardless of deteimination of bone 
conduction, Fowler’s® constant or vaiiable i espouse conclusively indi- 
cates conductive oi nerve deafness, lespectively Bone conduction alone 
can no longei be legaided as a standaid means of estimating ner\e 
deafness 

If the footplate is definitel}' fixed, modeiate pressure exeited on 
the tympanic membiane and thence tiansfeiied to the ossicular chain 
should not reduce the acuity of healing Conversely, if such piessure 
rveic exeited on a fiee footplate it would surely affect the response 
It has been shovn expeiimentally that changes of less than 5 mm of 
meicury in middle ear pressure have no effect on hearing® Such meas- 
ured pressures may be applied to the external surface of the tympanic 
membrane and their effect on the acuil} of the ear determined b> means 
of a receivei attached to an ear speculum, while the air pressure m the 
external canal is conti oiled and measured manometrically 

Fatigue tests have pioved of value in differentiating between con- 
ductive and nerve deafness In an ear impaiied by a conductive lesion, 
fatigue will not develop, when the impaiiment is jmiely neuial, fatigue 
aftei stimulation of high intensity is inevitable " The fatiguing tones 
may be used at an intensity 85 or 90 decibels abo^e threshold without 
iisk of damage to the eai 

Finally, thresholds of intelligibility must be detei mined in all cases 
in which It is possible to opeiate, for they indicate postoperative improve- 
ment more clearl}'^ than do threshold estimations of individual fie- 
quencies This pioceduie, it is hoped, will meet one of the severest 
ciiticisms of reported operative improvement 

In any discussion of the surgical tieatment of deafness it must be 
understood that consideration is directed solely to those cases in which 

5 Fowler, E P The Use of Threshold and Louder Sounds m Clinical 
Diagnosis and the Prescribing of Hearing Aids New Methods for Accurately 
Determining the Threshold for Bone Conduction and for Measuring Tinnitus and 
Its Effects on Obstructive and Neural Deafness, Laryngoscope 48 572-588 (Aug ) 
1938 

6 Thompson, E , Howe, H A , and Hughson, W Middle Ear Pressure 
and Auditory Acuity, Am J Physiol 110 312-319 (Dec ) 1934 

7 Hughson, W, and Witting, EG An Objective Study of Auditory 
Fatigue, Acta oto-laryng 21 457-486, 1935 
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no suppuiative disease is piesent and in which there is no leasonable 
possibility of an acute infection developing Of course, this presupposes 
an intact tympanic membiane When a patient is piesented foi suigical 
intervention the routine ihinolaiyngologic piocedures have beeen carried 
out Eveiy possible souice of infection should, however, be carefully 
checked Special examinations and laboratoiy studies should be made 
when indicated, and a patient should not be opeiated on before the 
Wasseimann reaction of the blood has been lepoited negative 

At this point emphasis must be laid on a thorough seaich for abnor- 
malities of the blood vessels, such as hypotension, paiticulaily in alleigic 
states, hypei tension, whethei of old age oi not, endocime disorders and 
nutiitional deficiencies Although the tieatments suggested for these 
conditions have received but poorly controlled obseivation, they must 
be assayed in any adequate diagnostic study At the moment specific 
theiapy for them has proved of little practical impoitance A number 
of patients, women particulaily, present the classic picture of pituitary- 
adienothyioid adenopathy The influence of diugs on lieaimg is assum- 
ing greatei importance in eveiy thorough clinical suivey 

The actual disability resulting from almost identical losses vanes 
111 diffeient persons, perhaps because of occupation, tempei ament or any 
of a variety of conditions, and often the advisability of treatment 
depends more on apparent disability than on the actual audiogram A 
direct coiollaiy, the economic impoitance of the deafness, must be inves- 
tigated and weighed If immediate restoration of healing is essential 
to maintain a position of economic independence, surgical inteivention 
has no place, and the patient must be persuaded to resoit to an appio- 
piiate healing aid However, if time is not so impoitant a factoi, 
opeiation may be attempted even though the healing aid may eventually 
become necessary 

Emphasis on the influence of heredity seems to be slightly oveidiawn 
Certainly many patients are seen who have no significant familial back- 
giound for then deafness, and even when deafness has been present in 
pieceding generations, careful inquiiy may . demonstrate a tendency 
towaid suppuration rather than any specific disease of the otic capsule 
To maintain the incidence of deafness in the general population a few 
membeis of almost e^ery family must have some impaiiment of hearing 

STANDARDS FOR AN OPERATIVE PROCEDURE 

The veiy stiucture of the human ear, the seclusion of its more vital 
paits m the temporal bone, precludes the use of the term “simplicity” in 
connection with any surgical approach for the correction of impaired 
function Any operative procedure can be made simple only by the 
technical pioficiency of the operatoi Theie is no need to emphasize 
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this fact here , yet standards must be set to insure the maximum of sim- 
plicity attainable m any proposed procedure Whether technical pro- 
ficiency IS gamed in the laboratory or on the cadaver, the technic must be 
second nature to the operator before it is applied to the human patient 
This IS a new type of surgical procedure, dealing with minute but vital 
structures and conducted in a field m which infection of low grade is 
probably the rule rather than the exception No greater tribute can be 
paid to the pioneers in this branch of otology than to recall the relatively 
insignificant incidence of infection in the cases reported, which must be 
attributable not wholly to the aseptic technics employed but more to the 
meticulous delicacy used in handling tissues and to the observance of 
stiict hemostasis, both cardinal principles of true aseptic surgery 

When he accepts the responsibiht}' of operative treatment the surgeon 
wishes, of course, to piomise some degree of lasting improvement, 
paiticularly for young persons Yet at the present moment it seems 
hardly likely that any surgeon can make this piomise on the basis of 
any series of cases leported, no matter what procedure has been 
employed Although restoration of useful hearing cannot be definitely 
promised, at least the operation must not involve any possibility of 
further impairment Infection cannot always be avoided in any field 
of surgery, and should it occur in the course of an operation for deafness 
the result would be disastrous With full knowledge of this possibility, 
the patient must be the one to assume the risk Reasonable assurance 
that the operation will tend to fix the hearing at its present level in 
itself justifies operation in cases of moderate impairment of hearing 
All deafness is progressive up to a certain point, where it may remain 
static for years until the factors of age are superimposed on an early 
acquired impairment This point cannot be accurately forecast, but in 
most instances the general loss lies in the rather broad range between 
40 and 60 decibels Unhappily for its success, suigical treatment of 
deafness is a last resort, seldom sought by the patient or made available 
by the practicing otolaryngologist, while the loss is between the theo- 
retically most favorable levels, 25 and 40 decibels Undoubtedly, when 
the surgical treatment of deafness has become more thoroughly estab- 
lished, operation will be advised when reasonable improvement might 
mean restoration to a hearing level approximating the normal 

OPERATIONS AVAILABLE AT PRESENT AND THEIR RATIONALE 

There is probably no practicing otolaryngologist in the country who 
is not familiar, in some way, at least, with the procedure of fistulization 
of the semicircular canals, dramatic alike in the painstaking development 
of its intricate and skilful technic and m its extraordinaiy immediate 
effect on hearing 
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Barany and Jenkins, first, then Holmgren, the real pioneer, followed 
shortly by Sourdilles and more recently by Lempert, who simplified the 
procedure and perfected the technic, focused attention on this operation, 
characterized by implication, if not by title, as a direct treatment of 
otosclerosis Insistence on this point may well affect the integrity of 
the entire procedure The requirement of normal bone conduction is 
certainly a safeguard against promiscuous surgical intervention, while 
observation of the other standards already mentioned cannot help but 
favor a successful outcome Holmgren’- stated that otosclerosis is a 
progiessive disease and hence renders the continued usefulness of a 
hearing aid unlikely Would not this same argument hold true of 
fistulization if it is to be employed only for otosclerosis^ It is well 
known that the disease may involve the walls of the canals or completely 
obliterate the scalae in cases of extreme involvement What purpose 
would a fistula serve under such circumstances^ It would seem that 
the operation must be too important to be restricted in application by 
a single point of differential diagnosis 

The rationale of the procedure is hardly clear — “decompression of 
the labyrinthine perilymph,” “relief of venous stasis by decompression 
of the dura of the temporal lobe,” “establishment of a new window 
covered with a thin, flexible membrane facing toward an air-filled cavity” 
and “a radical operation cavity or a greatly enlarged canal, as m the 
endaural approach,” are all listed as the standards of successful operation 
It is difficult to understand why fistulization of the promontory has 
failed to give results comparable to those of the same procedure carried 
out on one or more of the canals Holmgren, though reporting immedi- 
ate improvement m some cases, abandoned this approach after closure 
of the fistulas There is considerable diversity of opinion among the 
surgeons performing the operation as to the relative importance of the 
various steps Certainly the fistula must remain open Whether 
Lempert’s ® use of the polishing burr, filling the haversian canals with 
bone dust, is the answer to the problem remains to be seen The final 
results of Holmgren’s experiments with radium, mesothorium or plat- 
inum wire as a foreign body will be awaited with the greatest possible 
inteiest 

The disposition of the ossicular chain or of any individual ossicle 
IS apparently a matter of less complete agreement than any other If 
removal of the head of the malleus results in greater freedom of move- 
ment of the membrane, why will not complete removal of the incus 
serve the purpose as well if not better and endanger the intact tympanic 
membrane less^ Is mobilization of the membrane over the fistula 

8 Lempert, J Improvement of Hearing in Cases of Otosclerosis A New 
One Stage Surgical Technic, Arch Otolarjmg 28 42-97 (July) 1938 
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an essential feature of the opeiation? Again, long expeiience alone 
will claiify these lathei unsettled problems 

If the lepoited nnpi ovement in healing is found to be maintained 
ovei substantial peiiods, if the piepondeiant improvement of the thiesh- 
olds foi the lower frequencies gives useful gain in intelligibility and 
if the patients can be economically lehabihtated, then the future of the 
deaf IS no longei completel}' daik 

In contiast to this difficult though diamatic opeiation, the pioceduie 
fust attempted in 1931, abandoned, and levived in 1937, fixation of the 
membiane of the lound window with a tissue graft, is relatively 
simple ° The opeiation is technically eas}' In the small series, 35 cases 
to date, there have been no infections, no patient has suftered further 
impairment, all fiequcncies have been affected and the maximum useful 
iinpi ovement obtained is as great as that reported for fistuhzation in 
an}^ case The effect is slow in developing, but when once begun it 
has continued to the limit of time an)' case has been observed, two yeais 
In every case obseived the diuin membiane has healed without 
significant scarring and with little increase in rcti action In a few' cases 
a small aiea of atiophy has appealed, after five to eight months, at the 
site of the incision or at points where small segments of the membiane 
have actually been lesected to facilitate exposure of the niche of the 
round window There is no need to elaborate again the technic of this 
operation except to emphasize that magnification and brilliant illumination 
of the field are essential to its pioper performance The patients are 
hospitalized three days and can return to w'ork on the fouith day 

Normal bone conduction is not a prerequisite of operability, for if 
the often lepeated rationale of the procedure holds — and theie is no 
reason to think it unsound — any intact neural elements wull receive a 
more intense stimulation following contraction of the giaft in the niche 
and the total hearing should consequently be increased Both ears have 
been operated on in 3 patients, this being done w'hen the original oi 
poorer ear had attained a lower threshold than the bettei ear The sec- 
ond operation is not done until a year has elapsed 

The effect of the opeiation is not that of simple myiingotonrv , as 
has been suggested Duiing the so-called opeiative period — wdiile the 
tympanic membrane lemains open — either immediate improvement oi 
impaiiment may result, m this series 80 per cent of the patients show'ed 
impairment while 20 per cent showed definite improvement 
When impairment results, letuin to the pieopeiative level occurs 
shortly after the closure of the drum membrane Audiograms are made 
every other day duimg the operative period 

9 Hughson, W Rationale, Technique, Case Reports and Observations with 
Grafts in the Round Window, Laryngoscope 48 533-545 (Aug) 1938 
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Another phenomenon of mteiest noted during the opeiative peiiod, 
provided it lasts foi two weeks or more, is the vascularization of the 
giaft By the end of the fiist week it becomes stiikmgly pale, while by 
the end of the second week coloi is lestoied and if it is touched with 
a piobe theie will be slight though definite bleeding 

In 1 elation to this pioceduie one point of importance must be 
emphasized Whethei impio-vement lesults oi not, the anatomic lela- 
tions of the middle and iiinei eai have not been disturbed m any way 
If necessity aiose, a second opeiation of any sort could be earned out 
as easily as on an intact ear In no published leport of fistuhzation 
has it been mentioned that patency of the foramen lotundum is 
necessaiy This fact seems to be of consideiable impoitance 

At this point a suggestion will be made which is doubtless open to 
consideiable ciiticism When an unusual audiogiam is presented, 
unexplained by otoscopic examination, it seems entiiely propei to pei- 
foini an exploratory m}ringotomy for diagnostic purposes alone The 
risk IS insignificant, no greater than that of a loutine bougienage, and 
the information gained ma} well be the means of devising some useful 
pioceduie for a second opeiation 

Inspection of the middle ear through a wide posterioi incision often 
leveals conditions which were totally unexpected before operation, such 
as peculiar exciescences on the surface of the promontory or abnor- 
malities 111 Its shape and size No two round window niches aie the 
same m angle of presentation, contour oi diametei Unexpected filmy 
adhesions may be present, division of which is probably of slight avail 
although, as in the abdominal cavity, newly formed adhesions may not 
exert quite so harmful an effect as those just sectioned Adhesion of 
the tympanic membiane to the promontoiy can readily be conected, 
but reattachment promptly occurs, usually wuth fiimer and broadei 
involvement 

Expel lence with sectioning of the tensor tympani tendon has been 
entiiely disappointing This is paiticularly tiue aftei observation of 
the maiked effect tension of this muscle has on acuity of hearing in 
the expel imental animal and how readily the impaiiment may be cor- 
lected by relief of the tension 

A discussion of the surgical treatment of deafness would not be 
complete without mention of section of the vestibulai division of the 
eighth nerve in Meniere’s disease and the subsequent improvement in 
healing In the light of Hallpike’s microscopic observations on tivo of 
Cairn’s patients,^® there seems to be no causative connection between 
opeiation and impiovement in hearing These pathologic observations 

10 Hallpike, C S , and Cairns, H Observations on the Pathologj of 
Meniere’s Svndrome, J Larvng & Otol 53 625-654 (Oct) 1938 
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require confirmation, however, as experimental data indicate an absence 
of untoward effect in the piesence of increased intralabyrinthine 
pressures Dohlman’s suggestion that collapse of the wall of the vesti- 
bule on the cupola may be responsible for the attacks of vertigo in 
Meniere's disease falls more in line with the experimental observation 
that marked decrease in intralabyrinthine pressure causes impairment 
in acuity of hearing 

This discussion has had a twofold purpose first, to sponsor with 
enthusiasm the general principle that in the surgical treatment of deaf- 
ness lies the future of this part of the otolaryngologist’s endeavor, 
second, by pointing out the burdensome problems of selection and the 
difficulty of attaining technical proficiency, to keep enthusiasm within 
bounds and avoid the unhappy lesult of too leady a resort to surgical 
mtei \ ention If an conduction is not further impaired and bone conduc- 
tion IS unaffected, as seems to be the case with fistuhzation, resort can 
alwaj's be made to one of the many electrical hearing aids now available 
In the case of the giaft m the round window, which does not require 
normal bone conduction and following which there has never been 
fuithei loss of hearing by an, the ultimate usefulness of an air conduc- 
tion aid IS in no way impaired The patient whose condition is appro- 
priate IS entitled to the possible improvement wduch these proceduies 
offer How'evei much experimental investigation may eliminate the 
paitial darkness in w'hich the rationale of either operation lies, the 
ultimate elucidation of the problem now rests on clinical observation 
The hazards of the methods so far do not seem to be gieat Duration 
of improvement can be determined only by further time But the entire 
Structure wull collapse unless supported by consistent and painstaking 
follow'-up examinations, in w'hich the otologist should use e\ery means 
available to arrive at an objective measure of the restoiation of hearing 
obtained rathei than depend on subjective reactions, tempered as they 
so often are by a state of elation almost psychopathic 



FURTHER EXPERIMENTS IN THE ACTION OF 
DRUGS ON THE NASAL MUCOSA 


ARTHUR W PROETZ, MD 

ST LOUIS 

The following lepoit is supplemental y to one of a similar natuie 
made a few yeais ago ^ The oiiginal communication dealt with the 
effects of seveial of the more commonly used diugs on the ciliary activ- 
ity of the nasal epithelium Foui of the drugs the effects of which aie 
described at this time are in geneial use, four otheis are not now pait 
of the rhinologist’s pharmacopeia but are included here for othei reasons, 
nhich will be explained 

The methods employed iii these investigations are practically identical 
with those which are described m detail in the hist paper As in the 
hrst instance, three parallel senes of expeiiments weie done, the hist 
on the living animal membrane undisturbed in the sinus, the second on 
material extiipated fioin animals and the third on mateiial extnpated 
fiom the human nose When the lesults of these tliiee are identical, 
it is felt that they may reasonably be applied to the living human 
membrane 


I AMPHETAMINE (BENZEDRINE SULFATE, ALPH\METHYL- 
PHENETHVLAMINE SULFATE) 

Obsei vatioiis weie made on the nasal ciliated epithelium (1) of the 
living labbit, (2) of extirpated rabbit mucosa and (3) of extirpated 
human mucosa, with the use of (1) benzedime inhalers without oil of 
lavender and with oil of lavendei and (2) 1, 2 and 3 per cent solutions 
of amphetamine in liquid petrolatum 

The effectiveness of the ciliaiy appaiatus depends on the rapidity 
and amplitude of the ciliaiy beat, piovided that the mucous coating 
IS 1101 inal in viscosity Application of gianular mateiial is not neces- 
saiily a leliable indicatoi of ciliaiy activity, as vaiiations m adsorption 
and specific giavity may effect the result 

111 all cases the active epithelium was obsei ved undei the microscope 
by reflected illumination, and the test substances weie introduced 


Read at the meeting of the American Laryngological Associaticn Rve N V 
May 26, 1939 ’ ^ ^ ' 

1 Proetz, A W The Effects of Certain Drugs upon Lning Nasal Ciliated 
Epithelium, Ann Otol , Rhm S. Laryng 43 450-463 (June) 134 
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through a specially constructed double capillary tube, which keeps the 
ciha m view at all times during the application This device consists 
of two glass tubes welded together and drawn to a double capillar} 
point One tube is connected to a constant vacuum line The test 
substance is introduced into the other tube and allowed to flon by 
gravity onto tbe mcmbiane The vacuum tube picks up the droplets 
as the} strike the membrane and restricts the substance to a small area 
This restricted application has a twofold advantage First, it pre\ents 
overflow^ into the nose and choking and guards against poisoning the 
animal by flooding the trachea or the digestive tract with the test 
solution, second, by keeping the surrounding areas intact it provides 
controls adjacent to the areas under scrutiny 

A Inhale} — The mhalci was attached through adaptors and rub- 
ber tubing to one aim of the capillar} tube The control current of air 
was first passed through the adjacent tube for two minutes to make 
sure that the drying effect w'as not sufficient to stop the cilia At the 
end of this time the air was allowed to flow' through the inhaler, pro- 
jecting Its fumes against the membrane This stream of vapor was 
interrupted only occasionally for the purpose of moistening with Locke’s 
solution as required by the drying of the surface of the control area 
1 Plain Amphetamine (Without Oil of La\endei) (a) Lning 
rabbits Rabbits w'ere anesthetized by intravenous injections of sodium 
amytal, which instillation had been showm in previous experiments not 
to affect the ciliary beat, at least for the duration of the present experi- 
ments The frontal sinuses w ere opened, and the cilia of the undisturbed 
epithelium W'ere observed undei the reflecting microscope The capil- 
lary tubes W'ere introduced into the field and a current of amphetamine 
fumes allow'ed to flow on the membrane There was no appreciable 
change in the amplitude or rapidity of the ciliary beat at the end of 
tw'enty minutes, w'hen the experiments W'ere terminated This w'as true 
in every case Six observations w'ere made 

(&) Extirpated membranes from the nose of the rabbit Strips of 
nasal membrane from the septum, turbinates and lining of the sinuses 
of the rabbit w'ere examined in a manner similar to that desciibed except 
that the membranes were examined in small, flat glass dishes, the Locke 
solution in which they had been immersed having been withdraw'n just 
previous to the experiment Flere again there was no demonstrable 
effect after tw'enty minutes Six observations w'ere made 

(c) Extirpated human tissue Epithelium from the pharyngeal ton- 
sil removed from children at operation for adenoids was examined simi- 
larly In no case w'as there any appreciable change after twent} 
minutes Six observations were made 
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2 Amphetamine with Oil of Lavender (Benzedrine Inhaler) The 
expel iments described m section “1” were repeated, the benzedrine 
inhaler with oil of lavender being used The lesults were identical with 
those of the foregoing experiment The number of observations was 
as follows (a) on living rabbits, 2, (b) on extiipated rabbit mucosa, 
2, and (c) on extirpated human mucosa, 2 

B Amphetamine (Dnect Application) — The following lesults were 
obseived 

1 The pure drug applied to the mucosal surface stopped all ciliary 
motion instantly 

2 A 1 per cent solution in liquid petrolatum caused slowing m a 
variable number of minutes, beginning m from three to seven minutes 
and pel sisting over the pei lod of the experiment 

3 A 2 per cent solution m liquid petrolatum caused appreciable 
slowing within a few minutes after application, which occurred m vary- 
ing degrees over the field, some areas being less aftected than others 
but motion m all areas slowing to 3 to 6 beats per second 

4 A3 per cent solution in liquid petrolatum caused general 
slowing and cessation in from three to six minutes, few areas being 
active at the end of that time 

The number of obsei vations was as follows (a) on living rabbits, 9 , 
(&) on extirpated rabbit mucosa, 12, and (c) on extirpated human 
mucosa, 8 

Comment on the Observation of Oily Solutions Theie are sev- 
eral factois which render it impossible to make accuiate observations 
of time 111 studying the effects of oily solutions on the mucus-covered 
membrane 

First, when oil is applied to the wet mucosa it flows over the entire 
surface and later breaks into globules of various sizes, which distribute 
themselves on the face of the specimen The distiibution of the oily 
solution IS therefore unequal, and various fields are affected m different 
degrees 

Second, if the entire specimen is immersed in the oil, there lemains 
an envelop of wateiy solution about it for a variable time In other 
woids, the oil does not “wet” the membrane 

Thud, the optical system has been adjusted for obsei ving the 
cilia in a watery medium In order to do this, the angle of incidence 
of the illumination is adjusted so that the light is reflected back into the 
objective When now the oily solution is introduced between the object 
and the objective, light is reflected not only from the oil surface, which 
can be avoided by the use of an immersion cone, but from the interface 
between the oil and the mucoid coat which cannot Under these con- 
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ditions, the cilia cannot be seen, and the observation must be interrupted 
until the oil has flowed away sufflciently to restore the optical system 
to its pievious status It is at some time duiing this interval that the 
effect of the oily solution on the ciha is produced For this reason, the 
time of this effect can be lecorded m minutes only appi oximately 

II ALCOHOL 

A word of explanation should precede this report Although alcohol 
IS not commonly applied directly to the nose or used to an appreciable 
extent in any nasal medicament, it was studied for the following reason 
It is not an infrequent observation tiiat persons imbibing alcoholic 
drinks — not necessaiily m excess — expeiience an excessively copious 
and sometimes viscous secretion of mucus from the nose and the 
sinuses These phenomena may occur a few minutes to a few hours after 
the imbibition of the alcohol 

With the thought that this excessive secietion ma}’’ serve a useful 
purpose in the eradication of deep-seated infections and that it may 
be advantageous to apply alcohol locally m weak solutions either by 
itself or as a vehicle for other drugs, it was included in this investigation 

The same methods being employed, it was observed that alcohol in 
any concentration m distilled watei stops the ciliary beat in a few sec- 
onds, the rapidity depending only on the strength of the solution 

When the alcohol was diluted with Locke’s solution, however, it was 
fairly well tolerated, for example 

A 15 per cent solution on extirpated labbit and guinea pig mucosa 
caused a slight slowing after five minutes This was not progressive, 
however, and the cells Avere still in good condition and moving actively 
after one hour 

An 18 per cent solution slowed the cilia at once, and after fifteen 
minutes practically all motility had ceased Washing with Locke’s solu- 
tion, however, restored the motility, which continued for several hours, 
after which the experiment was stopped 

A 20 per cent solution stopped motility at once If the mucosa is 
left m this solution for two or three minutes, some motility can still 
be restored by immersion in Locke’s solution, but some areas show 
destruction of the surface 

A 5 per cent solution of alcohol in Locke’s solution was applied in 
the living rabbit for over two hours without any appreciable effect 

A 10 per cent solution of alcohol in Locke’s solution showed no 
appreciable effect when the experiments were stopped at varying inter- 
vals of over one hour 

A 20 per cent solution of alcohol in Locke’s solution caused cessation 
of motility in twenty to thirty minutes, and the cilia could not be resus- 
citated by Locke’s solution 
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It IS notewoitby that when the membranes have been bathed over 
short peiiods m the stronger solutions or for longer periods m slightly 
weaker ones, the mteifeience with ciliary activity seemed to be due less 
to any paiatyzing action on the cilia than to a disruption of the epi- 
thelium itself Theie appeared numeious small, fairly parallel crevices 
or cracks, appaiently due to coagulation and shrinkage of the surface 
Between these cracks motility often continued for many minutes The 
same effect was noted with ether From this it appears that, should 
they piove useful, the watei)^ solutions would be harmless m the nose, 
so far, at least, as ciliaiy action is concerned 

III WETTING AGENTS 

Agents capable of i educing surface tension have recently found a 
multiplicity of uses m industiy, paiticulaily m augmenting and main- 
taining wetting, penetiation and emulsification Already they have 
appeared m soaps, tooth pastes and other products applicable to the 
human tissues Numerous chemical agents have this characteristic m 
greater or less degree Three of them weie chosen for experimentation 
because they could be obtained in pure form and because one (the fiist) 
had already been shown to be nontoxic to rabbits m lelatively large 
doses 

A Decylhensene Sodmm Sulfonate — In solutions down to 0 1 
per cent this substance caused disintegration of the epithelial surface 
practically at once The field became filled with cells which had become 
detached from the surface and swam in the surrounding medium No 
ciliary motility was noted on any of these cells Locke’s solution was 
substituted for the distilled water with the same result In the living 
labbit, motility ceased m three minutes 

A 001 per cent solution of the substance m Locke’s solution pro- 
duced slowing of the beat in thirty minutes and entire cessation in 
forty-five With the loss of motility there was also some disintegration 
of the membrane In the living rabbit no change was noted after one 
hour 

A 0 005 pel cent solution m the living animal had no demonstiable 
effect after indefinite periods 

B Monobutyl Diphenyl Sodium Monosulfonate — ^A 0 1 per cent 
solution of this substance in Locke’s solution caused immediate disintegra- 
tion of the tissues A 0 01 per cent solution stopped motility in thirty- 
five to forty minutes Disintegration was noted m one hour The effects 
of these solutions on the living animal were as described in section A 

C Monobufyl Phenyl Phenol Sodmm Monosulfonate — ^A 01 per 
cent solution of this substance in Locke’s solution caused immediate dis- 
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intcgiation aftei twenty-five minutes, \vhich was complete m one hour 
The effects qf these solutions on the living animal w^eie as descnhecl in 
section A 

Comment — Theie aie numcious types of whetting agents, and it 
cannot be predicted from these observations what their effects w'lll be 
Expel iments aie now m piogiess to determine wdiethei they wull be 
available m the elimination of pathologic secretions 

IV ETHER, CIILOROrORM AND NITROGEN M0^ OXIDE 

In the following experiments, because of clinical apphcabiht}^, obser- 
\ations w'cre made on the cilia of the trachea as w’^ell as the sinuses of 
rabbits The method used foi the second gioup of obseivations was 
as follows 

The animal w^as anesthetized wuth ethyl cai hamate (in ethane) 
injected intrapeiitoneally This produced profound anesthesia but had no 
visible effect on either the vigor or the speed of the ciliary beat The 
trachea w'as exposed through a long median incision in the neck and wa’^ 
fieed fiom surrounding structuies for about 2 cm With the animal on 
Its back, the tiachea was slipped over a nairow strip of metal fastened 
beneath the microscope objective m place of the stage When a small 
piece was removed from the front of the trachea, the interior could be 
leadily observed thiough the microscope wuth the ultiopak attachment 
used foi sinuses The eftects of the ether and chloroform vapor and 
the nitrogen monoxide gas could be w'atched 

A Ether — In a concentrated atmospheie of ether vapoi, produced 
by whetting a ring of cotton placed around the open trachea, the cilia 
pel formed in a noimal mannei ovei any peiiod of time 

If a cm rent of ether vapor w'as blowm against the epithelium thiough 
a small tube, the beat slow^ed rapidlj'’ and stopped wdnle the blast con- 
tinued Motion could be suspended foi seveial minutes in this manner, 
but as soon as the vapor current no longei impinged direct^ on the 
area resuscitation occurred within a few seconds, follow^ed by a short 
interval of highly exaggerated activity This closely resembles the 
results of cooling the membrane and is attributed to the cooling effect 
of the ether vapor and not to any specific effect on the cilia 

Warming the ether apparatus did not alter the phenomenon, but it 
also did not greatly inciease the temperatuie at the point of impact, 
where evaporation still maintained enough cold to inteifere with motil- 
ity In no experiment was there any indication that ether vapor alone 
caused any damage to the cilia 

In sharp contrast to this, how'ever, was the effect produced by 
applying a small drop of ether directly to the membiane In this case 
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activity stopped promptly and peimanently, because of actual injuiy to 
the suiface cells A cracking of the suiface, similar to that noted undei 
alcohol, occuiied 

B Chloi of 07111 — The fumes of this diug also weie not found to 
have any demonstiable effect on the cilia in the living animal In this 
case, however, two minutes’ exposuie of an extiipated stiip of membiane 
to an atmospheie of chloiofoim vapor stopped all activity, which was 
onty incompletely revived by washing m Locke’s solution Revival did 
not occui spontaneously without the washing in Locke’s solution 

As in the case of ethei, the chloiofoim itself in actual contact 
paialyzed the cilia at once In this case they could be partly revived 
by putting them undei Locke’s solution within a few seconds This 
levival did not peisist more than ten minutes, aftei which theie was 
complete immobility, appaientty due to destiuction of the cells 

A diiect blast of chlorofoim vapoi also stopped motility while the 
blast was m pi ogi ess, which was likewise atti ibuted to chilling Recovery 
was immediate and motility vigorous 

C Nifi ogen Monoxide — No application that was made in any expeii- 
ment of nitiogen monoxide to the cilia oi to the animal had any 
demonstiable effect on the ciliaiy motility, no matter whether the gas 
was concentrated oi mixed with air Animals kept under nitrogen 
monoxide anesthesia foi twenty minutes and then killed with an oveidose 
of the gas showed normal motility of the cilia, which were examined as 
quickly as it was possible to reach them aftei the death of the animal 
Coniment — It would appeal fiom the foiegomg obseivations that 
the thiee anesthetics mentioned have no effect pei se on ciliaiy activity 
when admimsteied in gaseous foim 

The cold produced by then evaporation may paialyze the cilia while 
it continues This was especially notable with ether and chloiofoim, 
although once oi twice the cold pioduced by leleasing the gas thiough 
the valve of the c}'linder had somewhat the same effect 

Actual contact of the fluid, howevei, is disastrous to the membrane, 
and it is obviously of the utmost importance to avoid accidental occui - 
leiice of such contact in the administiation of anesthetics 
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BLOOD CULTURES IN CASES OF OTITIC SEPSIS 


JOSEPH L GOLDMAN, MD 

NEW \ORK 

It seems fair to state that of all j^hlebitic infections, thrombosis of 
the lateral sinus presents the most constant features In no othei disease 
IS one particular venous channel so regularly and consistently involved 
For this reason the bacteiemia uhich is always associated with throm- 
bosis of the laleial sinus becomes the most impoilant clinical finding of 
the disease The recognition of the bacteiemia is of paramount impor- 
tance in the diagnosis of the condition and is of value in interpreting 
especially the course and the prognosis of the illness In view of this, 
the significance of interpietation of blood cultures m cases of thrombosis 
of the lateial sinus deserves special consideration 

Of the great contributions to otology, Libman’s ^ original work on 
thrombosis of the lateral sinus occupies an eminent position Fuither 
investigations on the subject have corroborated his observation that 
bacteremia can be demonstrated often in this disease and that the 
invading micro-organism is usually Stieptococcus haemolyticus (beta- 
Brown) 

The infected thrombus, which may eithei be attached to the wall or 
occlude the lumen, constantly leleases thrombotic particles infected with 
micro-oi ganisms into the blood stream, wdiich is lesponsible for the 
characteristic clinical picture of chills and septic fever Thus it is 
reasonable to conclude that thrombosis of the lateral sinus is always 
associated with bacteiemia at some time during the course of the disease, 
especially in the early stages of the formation of the thrombus As 
bacteremia is the only uncontradictable direct evidence that the condition 
offers, the diagnostic importance of blood culture becomes obvious 

From the Departments of Otology and Laryngology and the Laboratories of 
the Mount Smai Hospital 

1 Libman, E, m discussion on Giuening, E Six Cases of Thrombosis of 
the Lateral Sinus Operated upon in the Ear Ward of the Mount Smai Hospital 
m the Course of the Past Winter, Tr Am Otol Soc. 10 304, 1906, A Further 
Communication on the Importance of Blood Cultures in the Study of Infections of 
Otitic Origin, Transactions of the Ninth International Otological Congress, Boston, 
1912, p 127 
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BACTERIOLOGIC PICTURE 

The micro-organism isolated from the infected blood stream m cases 
of tlirombosis of the lateral sinus is usualh* Str haemohiacus and rare!}* 
Pneumococcus t} pe III or some otlier micro-organism In ti\ eh e years 
inclusive of 1937, 104 cases of thrombosis of tlie lateral sinus including 
pnmar}' thrombosis of the jugular bulb were observed at the !Mount 
Sinai Hospital - In 2 mstances the diagnosis w as made at necropsy, 
and operanons were performed in the remaining 102 cases Of the 10^ 
cases no preoperatiae blood culture was taken in 4 the preoperative 
blood culture v,as sterile m 8, and a positive preoperative blood culture 
was obtamed m the remaming 92 Thus the preoperative blood culture 
was positive m 92 per cent of the cases m which it rtas taken The 


T.-iEle 1 — Bacfenologic Ptctvre of Blood C'tUures s/. Cases of TLroiubosis 
of the Lateral Sti.i's Obscrzxd in Tueh'e Years 
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micro-organism isolated m the 92 posmve preoperative blood cultures 
vas Str haemoh'ticus in 88 cases Baallus proteus m 2 cases Bacillus 
p}oc\aneus m 1 case and Pneumococcus U-pe III m 1 case. Str 
haemoh'ticus, therefore rs as obtained m 95 7 per cent of the cases of 
proved bacteremia (table 1) 

Although tlie hemoh-tic streptococcus is also the predominant etio- 
logic micro-organism m acute mastoiditis Streptococcus viridans (alpha- 
Brorra), Streptococcus of the nonhemoh-tic t 3 -pe (gamma-Brown) 
Staph} lococus aureus and albus and rarious types of Pneumococcus 
have been isolated from infected mastoid bones Infection of the lateral 
sinus developed in about 7 to 8 per cent of the cases of mastoiditis due to 
Str haemoh'ticus w hich were obserr-ed at the hospital during the trvelve 


2 From the senice of Dr I Fnesner 
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yeais tindei consideiation (In a laige niiinbei of these cases the 
patient was admitted to the hospital with the clinical pictuie of otitic 
sepsis ) Of S 3 cases of mastoiditis due to Pneumococcus t3pe III, 
thiombosis of the lateial sinus developed m 1 It appears fiom these 
considerations that Str haemolj'ticus possesses in certain cases of acute 
mastoiditis a piedilection for the lateial sinus 

Raiely such a micro-oiganism as B pioteus or B pyoc}aneus may 
become pathogenic and lead to infection of the mastoid bone and also of 
the lateral sinus When this occurs, the infection is usually an acute 
exacerbation of chronic suppiriation of the middle ear Infection vith 
each of these micro-oiganisms lesulled in a fatal issue and happened 
to occur in childien 

The success with which bacteremia is demonstiated is largely 
dependent on the method of blood cultuie emplo3cd As the number of 
micro-organisms which circulate in the blood stream is often scant and 
as there is a natuial morlalit3'^ among micio-oiganisms in blood culture 
mediums, certain principles for the maintenance and enhancement of 
bacterial giowth should be obseived to obtain good results In any 
technic of blood cultuie the fcatuies neccssar3 to obtain a high per- 
centage of positive cultures arc the inoculation of a large quantit3'- of 
blood, the use of vaiious and iich mediums, dail3' spreads, subcultures 
and prolonged obseiwation The technic of blood culture employed at 
the Mount Sinai Hospital is described in complete detail elsewhere ® 

Ever3'’ once in a while a stiictl3' anaerobic type of Sti haemolyticus 
IS responsible foi phlebitis of the lateral sinus It is necessar3', of course, 
to use suitable anaerobic mediums to recover and grow this micro- 
oiganism from diawn blood At the present time an anaerobic medium 
IS employed routinel3' in the blood cultures at the Mount Sinai Hospital 

INTEPPRETATION OF BLOOD CULTURES 

In the interpretation of the blood cultuies, much attention should be 
paid to the fluid mediums Often the mici o-orgamsins, especialty Str 
haemolyticus, grow only in fluid mediums and not on solid mediums 
To obtain growth m a suitable fluid medium, inoculation with only a 
small number of micro-organisms is necessaiy They will inultipty 
until the maximum concentration of micro-oiganisms for the medium is 
reached On a solid medium, one inicro-oiganisin will yield only one 
colon3'- When it is realized that the initial mortality of bacteria on 
solid mediums is considerably greatei than in fluid mediums, the value 
of the fluid medium in cultuimg micro-organisms can be readily appie- 

3 Shwartzman, G , and Goldman, J L Streptococcus Hemolyticus Bac- 
teremia A Study of One Hundred and Sixty-Eight Cases, Arch Surg 34 82 
(Jan) 1937 
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ciated The anal} sis of preoperative positive blood cultures in the cases 
which V e have studied shows that grovTh w as obtained in fluid mediums 
alone m -tS 4 per cent of tlie cultures Of special importance is the fact 
tliat the micro-organism was isolated from only one flask m 22 / per cent 
of the preoperatiA'e positive blood cultures ^^'hen growth is obtained 
m one fluid medium, it is not infrequently in the most luxuriant medium 
(table 2) 

It IS nou pertinent to consider the signiflcance of the number of 
micro-ornamsms found in blood cultures and accordingflv the number 
present in the blood stream When tlie micro-organisms arculating in 
the blood stream are few the} are more difficult to grow on blood 
culture Thus the growth in fluid mediums alone especially in one fluid 
medium and not on solid mediums indicates a paucit}* of micro-organ- 
isms m tlie circulation From a pureh diagnostic point of new how- 
ever the number of micro-orgamsms in the blood stream in thrombosis 


Table 2 — Analysis of Mcdvaus of Blood Cvitnrcs ni Cases of Thrombosis 
of the Lateral Sinus Obserzed us- Tiiehe Years 
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* UsnaUr tomato or deirtrose broth 
T Usually tomato and dertrose broth 
t Tomato, dextrose and plain broth. 


of the lateral sinus is of little significance When one is dealing with 
Str haemol}*ticus the presence of eten a few micro-organisms in tlie 
blood stream or tlie growth of the micro-organism in only one flask 
indicates definitely the existence of infection The solid mediums are of 
value largely m tlie quantitative determination of tlie concentration of 
the micro-organisms in tlie blood stream Thus in a case of suspected 
thrombosis ot the lateral sinus growth of Str, haemol}'ticus in fluid 
mediums only eien in a single flask on one occasion is suggestive 
of mfectioii of the wall of the sinus after all otiier clinical possibilities 
have been reasonably considered and excluded The presence of Str 
haemohyicus in one flask of fluid medium has the same import in estab- 
lishment of the diagnosis as discovering growth in all the mediums 
Accordingly under these circumstances such a finding also is an indica- 
tion tor operatite intervention 

CLIXICAL VALUE OF BLOOD CULTLTtES 

^ Since these tacts concerning thrombosis of the lateral sinus have been 
luli} appreciated studies ot blood cultures have been especiallv helpful 
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in diagnosing septicemia wtien a lague otitic history is given and the 
physical findings aie inconclusive The discoveiy of Str haemolyticus 
in such cases has led to the diagnosis of thrombosis of the lateral sinus 
with consistent accuracy, after all other sources of infection have been 
logically excluded Conspicuously illustiative of such instances is the 
type of sinus thiombosis known as primary thrombosis of the jugular 
bulb ^ The patients when examined usually present a healed oi healing 
infection of the middle car and no evidence of mastoiditis The history 
of a lecent otitic infection and the presence of septicemia suggest the 
possibility of a primaiy thrombosis of the jugular bulb, but the finding 
of infection of the blood stieam with a hemolytic streptococcus estab- 
lishes the diagnosis when no other focus of infection can be ascertained 
clinically 

Blood cultures can play an important lole m the differential diagnosis 
of conditions which present the clinical pictuie of sepsis in association 
with otitic infections First of all, in my experience infections of the 
middle eai and mastoid bone are not associated with bacteiemia An 
otitic infection with a positive blood culture, especially of Str haemo- 
lyticus, strongly suggests the existence of thiombosis of the lateral sinus 
or pnmary thrombosis of the jugular bulb, after all othei conditions 
producing a slate of sepsis have been leasonably excluded 

The complication which is likely to confuse the clinical picture of 
otitic infection is eiysipelas Eiysipelas in its earhei stages may produce 
bacteremia, and the micio-oiganism ah\ays isolated from the blood 
stream is Str haemolyticus The confusing featuie of the disease is 
the fact that the bacteremia may exist during the first day or two of the 
illness, before the erythematous lesion appears This has been par- 
ticularly noted in children Pharyngeal and nasophar}mgeaI infections 
also may cause Sti haemolyticus to appear in the blood stream, but the 
portal of entry in these instances may be difficult or impossible to dis- 
cover When Str haemolyticus appeals m the blood stream because of 
meningeal or pneumonic infections, the condition as a rule is readil} 
differentiated and diagnosed by evident manifestations and findings 
relative to the particular organ involved 

A valuable aid in determining the portal of entry of bacteremia when 
infection from another source is possible in addition to otitic infection 
is the differential blood culture described by Ottenberg ® The numbei 
of micro-organisms m the blood drawn from each internal jugular vein 
and cultured on blood plates is compared with the number in the blood 

4 Maybaum, J L, and Goldman, J L Pnmary Jugular Bulb Thrombosis, 
Arch Otolaryng 17 70 (Jan ) 1933 

5 Ottenberg, R Differential Blood Cultures, J A M A 94 1896 (June 14) 

1930 
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obtained fiom a peripheral vein In cases of thrombosis of the lateral 
sinus the differential blood culture has shown an appreciably laiger 
number of micro-organisms m the blood drawn from either or both 
internal jugular veins than in that drawn from the peripheral vein, 
while in cases of infection not in the head but, for example, m the heart, 
the kidney oi the bone of a limb, the numbei of micro-organisms was the 
same in the blood obtained fiom each jugular vein and from the periph- 
eral vein Thus, such blood cultures can be helpful m the differential 
diagnosis of bacteremia resulting from infections of the head and that 
resulting fiom infections of the^body or limbs 

In cases of bilateral otitic infection associated with bacteremia, the 
differential blood culture is not a reliable method to determine the side 
on which the phlebitis exists Ottenberg showed that m one-half the 
cases of thrombosis of the lateral sinus with bacteremia the prepon- 
derating number of micro-organisms was found, not in the blood from 
the internal jugular vein on the same side as the thrombosed lateral sinus, 
but in the blood from the internal jugular vein draining the opposite, 
or normal, sinus The most piobable explanation for this finding is 
that in these instances micro-organisms were growing chiefly at the 
upper end of the thiombus and enteied the circulation by way of anas- 
tomosis to the opposite, unobstructed, jugular vein The circulation at 
the proximal end of the jugulai vein and the bulb on the diseased side 
is far less active than at the end near the toicular Heiophili In every 
one of the cases in which the piepondeiating numbei of micio-oigamsms 
was found in the blood obtained fiom the normal side, an obhteiatmg 
thrombus was discovered m the diseased sinus at opeiation In cases of 
sinus phlebitis without complete obstiuction to the blood curient m the 
sinus, Ottenberg found the larger number of micio-oiganisms con- 
sistently in the blood fiom the homolateral jugular vein 

It appeals after a review of the liteiature and from my expeiience 
that only the type III pneumococcus of all the pneumococci produces 
phlebitis of the lateial sinus Even this occuiience is compaiatively 
rare Thus, blood cultui e is of inestimable value m the differential diag- 
nosis of pneumonic infections associated with otitic infections The 
finding m the blood stream of a pneumococcus other than type III in 
the piesence of a septic pictuie and otitic infection should make one 
suspect the existence of pneumonic infection 

On two occasions I have observed infection of the blood stream with 
Sir haemolyticus complicating mastoiditis due to Pneumococcus type 
III The blood cultui es were taken because of the development of a 
septic clinical picture Both patients had erysipelas In one instance 
the eiythematous lesion appeared after the blood cultui e was leported 

and m tlie other there was a suggests e lesion ^vhen the blood was diawn 
for culture 
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Repealed sterile ciiltuies lepicsent infoimation ^\hlch should be 
seriously considered in the evaluation of conditions undei observation 
An otologist who has reliable baclcnologic studies at lifs disposal should 
be disinclined to operate for a suspected sinus thrombosis when repeated 
cultuies of the blood are steiile, unless undeniable clinical findings are 
encountered This policy has borne satisfactoij icsults, for such con- 
ditions aftei a period of observation have evidenced manifestations 
which indicated the presence of pneumonia, phai}ngeal infection, p)'elo- 
nephiitis, meningitis or some other illness which accounted for the 
clinical course 

Blood cultures aie helpful also in the postoperatne management of 
thrombosis of the lateral sinus Repeated giowth of the micro-organism 
in cultures aftei operation suggests that the venous infection has not 
been entirely obliterated or blocked off and usually indicates that further 
operative mteivention is required It ma}' be neccssar> to obliterate 
more of the end of the lateral sinus near the torcular I-Ierophili or to 
evacuate an abscess in the jugular bulb Of course, at times, \\hen the 
petrosal sinuses and other channels arc mvohed, the phlebitis is beyond 
surgical approach In this connection it should be mentioned that a 
metastatic osteomyelitic focus ma}' also be the source of a persistent 
bacteremia Metastases to the various soft paits of the body and 
articular structures do not seem to give rise to secondary invasion of the 
blood stream 

It IS appropriate at this point to discuss the meanings of desciiptive 
terms usually associated with bacteremia, particularly because of the 
significance of proper interpretation of Str haemolyticus m the blood 
stream The importance for clarification of such terms has been empha- 
sized by Fnesner ° Often invasion of the blood stream is described as 
“transient” bacteremia This implies that the bacteiia, after they gam 
entry into the blood stream, remain there for a short tune only and that 
the bacterial invasion into the general circulation does not recur Should, 
however, the release of bacteria into the blood stream occui lepeatedly, 
the bacteremia is considered persistent 

5a The significance of sterile blood cultures must be modified in cases m which 
sulfanilamide has been administered It has become an accepted observation that 
sulfanilamide can be responsible for sterile blood cultures in cases of Str hemo- 
lyticus bacteremia Thus, it is important to emphasize that sulfanilamide may 
mask the clinical picture so that the diagnosis of thrombosis of the lateral sinus 
cannot be made I believe that sulfanilamide should not be administered until after 
the diagnosis has been definitely established (Maybaum, J L , Snyder, E Ri 
and Coleman, L L The Value of Sulfanilamide in Otogenous Infections with 
Special Reference to Its Masking Effect, JAMA 112 2589 [June 24] 1939 ) 

6 Fnesner, I Infections of the Middle Ear Acute Systemic Infections 
from the Ear, Arch Otolaryng 14 257 (Sept ) 1931 
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Fiom the diagnostic and the piognostic point of view, it is necessaiy 
to establish the clinical impoitance of bacteiemia For instance, studies 
on human beings and animals ® have shown that transient invasion of 
the blood stieam by Str viiidans may occui without any demonstrable 
suppurative focus and be clinically unimpoitant so far as any diiect i ela- 
tion to the illness or subject is concerned In human beings this micio- 
oiganism has been isolated fiom the geneial ciiculation m the presence 
of different debilitating conditions and m animals aftei the ingestion 
of fatty meals In a condition such as subacute bacterial endocai ditis,'’ 
Str vindans is found lepeatedly m blood cultures, and accoidmgly 
the persistent bacteremia becomes a finding of clinical impoitance 
Expel lence has demonstrated also that other micro-oiganisms, espe- 
cially Staphylococcus albus. Streptococcus nonhaemolyticus and Bacillus 
coll, may be discovered in the blood on an occasion without clinical 
significance Thus, tiansient bacteremia from which the micro-organ- 
isms mentioned can be obtained may be clinically unimportant and have 
no diagnostic or prognostic value It is usually necessary that persistent 
piesence of these mici o-orgamsms m the blood stream be demonstrated 
before clinical significance can be asciibed to the invasion 

Transient infection of the blood stream with Str haemolyticus, on 
the other hand, is always of clinical significance and importance It 
indicates the existence of phlebitis secondary to a contiguous inflamma- 
toiy process or massive invasion of the circulation by the micro-oi- 
ganisms lesulting from surgical oi traumatic manipulation of an 
infected area In a study of 168 cases of Str haemolyticus in the blood 
stream, Shwartzman and I ^ were able to find a focus of infection in 
every instance In cases of thrombosis of the lateial sinus, nasophaiyn- 
geal or phaiyngeal infection and erysipelas, it is not uncommon to find 
Sti haemolyticus in the blood stream on one occasion, but such a dis- 
coveiy should be regarded as information of great impoit 

Thus, the significance of transient bacteremia is dependent on the 
micro-organism circulating in the blood on the particular occasion In 
some instances the bacteremia must be persistent before it can be con- 
sidered significant It seems to me that the teim “transient” bacteiemia 
should always be qualified to denote whethei the condition is clinically 
significant or insignificant, and I consider a term such as “frank” bac 
teiemia uninformative 

7 Lichtman, S S , and Gross, L Streptococci in the Blood in Rheumatic 
Fever, Rheumatoid Arthritis and Other Diseases, Arch Int Med 49 1078 (June) 


8 Desoubry, M G , and Poicher, M C De la presence de microbes dans le 
|chyle noimal chez le chien, Compt rend Soc de biol 47 101 1895 

: 9 Libman, E Characterization of Various Foims of Endocarditis T A 

A 80 813 (March 24) 1923 caroms, j A 
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CONCLUSION 

The early diagnosis of thtombosis of the lateral sinus or piimary 
thrombosis of the jugular bulb, befoie the manifest and evident clinical 
pictuie has appealed, and the consequent earl> operation will contribute 
greatly to diminish the morbidity, the metastases and the mortality fiom 
the disease It is my opinion that adequate and complete studies of the 
blood cultuie with their propei interpretation will help to achieve this 
end to a giatifying degree 

SUMMARV 

Bacteremia is the most constant clinical feature m cases of throm 
bosis of the lateral sinus Accordingly, recognition of the bacteremu 
IS an important finding for the diagnosis and clinical management ol 
otitic sepsis 

The micro-organism usually isolated from the blood stream in cases 
of thiombosis of the lateial sinus is Str haemolyticus It was recovered 
fiom 95 7 per cent of cases of proved bacteremia associated with otitic 
sepsis It appears from bactenologic investigations that thrombosis 
of the lateral sinus, with rare exceptions, is essentially a disease caused 
by Sti haemolyticus 

The demonstration of invasion of the blood stream is dependent on 
the methods used in taking and cultivating the blood In the interpre- 
tation of blood cultures special attention should be directed to the con- 
sideration of the number of micro-organisms cultured, and importance 
should be attached to the growth of micro-organisms in fluid mediums 
alone Analysis of the preoperative blood cultuies in this series showed 
that Str haemolyticus was obtained from the fluid mediums alone m 
484 pel cent of the cultuies and fiom one fluid medium m 22 7 pei 
cent of the cultures It is my opinion that finding Str haemolyticus 
in a case of suspected otitic sepsis, even in small numbers and in fiuio 
mediums alone, establishes the diagnosis of thrombosis of lateral sinus 
or primary thrombosis of the jugular bulb after all other clinical pos 
sibilities have been excluded With this concept in mind, blood cultures 
should contribute greatly to the diagnosis of septicemia when theie is a 
vague otitic history with inconclusive phj'sical evidence 

Proper interpretation of olood culture can be helpful also in the 
management of proved otitic sepsis and in the differential diagnosis of 
conditions simulating otitic sepsis In cases of clinical sepsis associated 
with infections of the middle ear, sterile blood cultures also give infor- 
mation of great value In this connection it is important to emphasize 
that in my experience infections confined to the middle ear and mas 
told bone have not been associated with bacteremia 

It seems pertinent in the discussion of invasion of the blood stieam 
that clinically significant bacteremia should be differentiated from 
clinically insignificant bacteremia and described as such 



HAY FEA^'ER xAAIONG JAPANESE 

III STUDIES or ATMOSPHERIC POLLEN IN TOKYO AND IN KOBE 
H J KARA, MD, Pri D , D Sc (Med) 

LOS ALGELES 

On the eastern coast of Asia is a festoon-like gioiip of islands, 
extending from the tip of Kamchatka on the noith obliquely down 
toward the equator to almost ivithin i each of the peninsula of Malacca 
on the south, a distance of neaily 2,500 miles (4,000 kilometeis) 
These islands compose Japan proper They aie between 77 and 200 
miles (124 and 322 kilometers) wide, and the census of 1935 gave then 
population as 74,000 000 The area is not largei than that of the state 
of California, but so extensive is the aichipelago noith and south that 
there aie subarctic, temperate, semitropical and tropical temperatures 
It is well known that the people in this aiea have always been fiee 
fiom hay fever, although othei foims of alleigic disorder, such as 
bronchial asthma, migraine, urticaria and atopic deimatoses, aie as 
prevalent as in other paits of the woild Missionaries, business men 
and tourists fiom Ameiica and Europe enjoy equal immunity fiom 
ha}" fever nhile theie Hawaiian and Californian Japanese who have 
been perennial suftereis from alleigic rhinitis find complete relief as 
long as they remain in Japan On their leturn to Hawaii or America, 
they invariably expeiience a recurience of ha} fevei aftei the lapse of 
a yeai oi two 

PATHOGENIC FACTORS 

There are thiee factois of prime impoitance in the development of 
hay feier They aie (1) alleigic constitutional piedisposition, (2) 
potent antigenic pollens and (3) the meteoiologic condition of the region 
The fundamental principle is shown in figure 1 The factors are 
interdependent Absence of any one of the three results m immunity 
from hay feier 

There is abundant evidence to show that the Japanese possess no 
racial immunit}’ to allergic disoideis In a survey ^ pieviousl} conducted 
It was revealed that 3 5 per cent of the Japanese population in Southern 
California showed clinical signs of ha} fever 

It is now indisputabl} established that pollen is the exciting cause 
of hay feier The t}pes and quantity of pollen m the air and the 

From the Department of Otolar\ ngologv. College of Medical Evangelists 
1 Kara, H J Hav Fever Among Japanese I Arch Otolarv ng 20 66S-676 
(Nov ) 1934 
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distnbution of the vegetation that produces it aie principally governed 
hy the comhination of edaphic, climatic and topographic factoi s Meteor- 
ologic conditions, such as tempeiatiuc, piecipitation, humidity motion 
of an amount of sunshine and pioximity to a large body of water, are 
factoi s of impoitance Besides having a peculiar inherited constitution, 
called atop}, the allergic pci son must he exposed to jiollen in sufficient 
quantity and foi an adequate time It is after ten to fifteen veais of 
lesidence in California that men hoin in Japan hist accpmc hay fe\er 
Among women the average duration of exposuie before the subjective 
s}mptoms appear is five yeais 

wnxniLR 

In a later study ' I dealt at length with the wcathei in Japan Biiefl}, 
the summer in Tokyo and Ixohe Japan is shoit hot and humid, not 
unlike that of the midwestein cities of the Lnitcd States oi those on the 



Fig 1 — Factors in the de\clopmeiit of ha\ fc\ei 

Atlantic seaboaid, with numeious thundei storms followed h} heaty 
rains Duiing July, August and September the daily tempei attires of 
these two cities fluctuate between 70 and 80 F , and this is about 10 
degiees higher than the tempei ature of Los Angeles The lelative 
humidity of Los Angeles is seldom above 65 per cent In both Tokyo 
and Kobe the moisture content of the an graduallv rises duiing the 
spiing, until It leaches its peak m July and August In Septembei the 
humidity begins to decrease to the pieveinal level The annual aveiage 
humidit} in Tokyo is 72 pei cent, in Kobe 75 pei cent, in New York 
73 pei cent and in Chicago 77 pei cent 

Pi ecipitahon — Japan is a wet country The average annual lam- 
fall IS 40 inches (1 meter) In Los Angeles it is 10 inches (25 cm ) , 
in New York, 15 inches (38 cm ), in Chicago, 18 inches (46 cm ) 

2 Hara, H J Haj Fever Among Japanese II, Arch Otolarvng 21 9-26 
(Jan) 1935 
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Fig 2-Meteorogranis for Tokyo (aboie), Kobe (middle) and Los An-eles 
(below) 
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Theie aie three wet seasons in Tokyo (1) fiom the middle of April 
to the beginning of May, (2) from the middle of June to the beginning 
of July, and (3) the heaviest, from the latter part of August to the 
middle of October January is the driest and September the wettest 
month in Tokyo Dm mg the four months from November to February 
only about 18 per cent of the } ear’s total amount of ram falls, and thus 
the greatei portion of the annual piecipitation falls in the months when 
pollination is most active Kobe has almost the same periods of pre- 
cipitation Doubtless this is an important factoi in keeping the atmos- 
phere of the island fiee fiom dust and pollen The snowfall is 
insignificant m the two cities mentioned, seldom attaining a depth of more 
than 4 or 5 inches (10 or 13 cm ) and melting m a feu da}s On the 
a\erage there aie about foui sunny days foi e\ery three days of ram, 
or a total of two hundred and fifteen days of sunshine and one hundred 
and fifty days of ram or snow 

Dncchon and Speed of Wind — Two opposing ocean currents bathe 
the shores of the islands One is known as the Japan current, and the 
other is the Kurile stream The first is w'arm, and the second is cold 
During the w'lntci the w'lnds come from Siberia, often they acquire 
considerable velocity, and it is icy cold During the spring and summer 
the winds are reveised Influenced by the Japan current, the air is 
balmy, and the breeze is light, during the summer, however, the an 
IS sultry and at times unbearably humid Figure 2 present ineteorogranis 
of Tokyo, Kobe and Los Angeles 

POLLEN ENUMERATION 

The absence of hay fever m Japan prompted me to imestigate the 
pollen contents of the air m Sapporo, Japan, in 1934 This is one of 
the largest cities, located on the island of Hokkaido m the extreme 
northern part of the empire Because of its situation, the wnntei m 
Sapporo IS long and extremely cold, the temperature going as low' 
as 10 degrees (F ) below' fieezmg and remaining there for weeks 
The summer is shoit and mild Thus the pollinating period m Sapporo 
IS comparatively short 

The present investigation deals with the pollen content of the atmos- 
phere of Tokyo and Kobe Both these cities are located on the mam 
island, considerably south of Sajiporo, and facing the Pacific Ocean 
Tokyo has been the capital of Japan foi the past seventy yeais, and 
its population, according to the census of 1938, is 6,963,900 Kobe has 
a population of 980,000 and is noted for its industries and foreign trade 
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The city is built on the hillside on the shoie of the inland sea These 
two cities were chosen because then climatic conditions appeal to be 
fairly representative of the island 

Dm mg 1936, thiough the cooperation of my bi other, Dr Sabro 
Kara, a practicing ph3^sician in Kobe, I was able to obtain a series of 
glass slides which had been exposed to the air of Tokyo and Kobe from 
Maich to November The slides measured 1 by 3 inches (2 5 by 
7 6 cm) They weie coveied with a thin coat of petrolatum and exposed 
for each twenty-fom houis, about 100 feet (30 meters) above sea level, 
in the coiner of a garden At the end of the twenty-foui houis each 
was collected, dated and packed m a dust-proof box, later the slides 
were shipped to me for study of the pollen On reaching Ameiica they 
were thoioughly examined by assistants in my office to determine the 
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Fig 3 — Pollen enumeration for Tokyo and Kobe 


natuie and charactei of pollens and fungi encountered on them They 
weie also submitted to Mi O C Durham, the chief botanist of the 
Abbott Laboiatoiies, Chicago, for his verification Unfoitunately a 
numbei of slides fiom Kobe were destioyed during the tiansit fiom 
Los Angeles to Chicago, but a sufficient numbei iveie left unhaimed 
Figure 3 indicates the names and numbei s of the pollens on the 
slides from Tokyo and Kobe It will be noted that the pollinating 
season on the main island begins m Maich By fai the most numerous 
of the pollens encounteied were those of vaiious species of pine, which 
aie abundant all ovei the island The pollen of pines has beei/known 
to be nonantigenic or only feebly antigenic and to play little oi no part 
in the causation of hay fevei The miscellaneous pollens are not 
nuniencally significant In recent years the importance of fungi m 
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causing alleigic ihinitis has been increasingly lecognized by various 
workers The number of fungi piesent is also tabulated 

Couipaiative ToMctty of Pollens — In ordei to test the comparative 
allei genic potency of Ja]ianese pollens, about 30 Gm each of the pollens 
of corn (Zea mays) (fig 4), lamb’s-quarters (Cbenopodium album) 
(fig 5), common plantain (Plantago inajoi ) (fig 6) and sheep’s sorrel 
(Rumex acetosella) (fig 7) were obtained thiougb the courtes} of 
Professor K Koiiba, bead of the department of botan} of the Imperial 
University of Kyoto, Japan (The Japanese pollen w'as much deln- 
diated, and photographs are somewdiat distoited ) The pollen of the 
corresponding California plants is showm below' the Japanese pollen 
Among those not shown m the photomicrographs w'ere specimens of 
the pollens of oi chard grass (Dactyhs glomerata) and hog millet 
(Panicum mileaceum) sent by Prof Dr H Kosakabe, the piofessor 
and head of the depaitinent of otolaiyngology at the Hokkaido Imperial 
University Unfortunately these pollens w'cre damaged during transit 
and could not be used foi this stud\ Each of the pollens fioin Kyoto 
was treated with alcohol and gl)'cerin for extraction according to the 
usual technic of Coca The pollens of the coiiesponding six plants of 
California w'ere treated in similar mannei and the exciting principles 
obtained This woik was done at the Loma Linda Laboratoi} of 
Alleigy, College of Medical E^angehsts, Loma Linda, Calif, undei the 
diiect supei vision of Di Alfred Roos, the allergist in charge In the 
course of examination of patients foi allergy, w'hen a positive reaction 
W'as obtained to ai> extiact of the California pollen another test was 
immediately made beside it w'lth the Japanese pollen of the same plant 
in ordei to compaie its potenc} This w'ork w'as done during the season 
of 1937 and 1938 Only a limited number of patients w'ere so tested, 
but the results W'eie sufficient to cause me to believe that there is no 
difterence in the local leaction, for e\en the shape and size of the 
pseudopods w'ere the same 

Reasons foi Absence of Hay Fevci in Japan — Botanic sul^e 3 's 
indicate that some plants outstanding among the causes of hay fever 
m Southern California, such as Bermuda grass (Capriola dactylon) 
aie absent m Japan Ragweed though unknow'n up to lecent 
years, is said to be coming into the country, but it is certainly a much 
less important factor in Japan than in California However, there are 
almost equally important plants, such as cultivated and wild oats (Avena 
sativa and Avena fatua), cultivated barley (Hordeum vulgare), culti- 
vated wheat (Tnticum vulgare), annual blue grass (Poa annua), lamb’s- 
quarters (Chenopodium album) and sweet vernal grass (Anthoxanthum 
odoratum) 
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Accoiding to a statement in the Japan Times' yeai book of 1938, 
the flora of Japan consists of about 17,087 species, classified as follows 


Flowering plants 

9,000 

Ferns 

700 

Mosses 

2,000 

Fungi 

3,500 

Lichens 

700 

Marine algae 

691 

Fieshwater algae 

323 

Mycetozoa 

173 


Favoied by iich soil, high tempeiatme and abundant lainful well 
distiibuted, through the year, the Japanese islands boast of an unusually 
luxuiiant giowth of plants and r^egetation But for the piopagation 
of a laige quantity of buoyant wmd-boine pollen for any distance the 
meteorologic condition of the country appears to be wholly unsuited 

Study such as that heiem desciibed cleaily indicates the piesence of 
pollens capable of causing hay fevei, but the quantity of such pollens is 
so small that the atmosphere is compai atively fiee fiom them and the 
chain IS thus bioken 

As was pointed out by Durham,® it is not beyond the limit of piob- 
ability that in the previous study, on pollens from Sapporo, some of 
the fungi might have been inadvertently included in the pollen enumera- 
tion and an impression thus given that the an m Sapporo is rich in 
pollen Unf 01 tunately those slides have been destioyed In the present 
study I have taken every precaution to avoid eveiy source of technical 
eiroi, and the figures piesented here approach much moie accurately 
the numbers of the pollens encountered In these days of rapid yet 
comparatively inexpensive transportation, American suffeiers from hay 
fevei may find it convenient to visit Japan and enjoy complete fieedom 
from this perennial disoider 

436 South Boyle Avenue 

3 Durham, O C Hay Fever Among the Japanese, Arch Otolaiyng 23 121 
(Jan ) 1936 
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CLINICAL CONSIDEKATION 
BENJAMIN H SHUSTER, MD 

PiriLADLLPIIIA 

With the more frequent employment of the labyrinthine or vestib- 
ular tests, the symptom -vertigo has gradually become associated with 
otologic pioblems Up to this time, the symptom, being somewhat of 
a cerebral sensation, has been classed with neurologic symptoms 

With the labyimthine tests signs suggestive of an intracranial lesion 
are not only frequently pointed out but such a lesion is occasionally 
diagnosed some time befoie neurologic signs are clinically apparent 
For this reason and because of the direct association of vertigo with 
internal disturbances of the eai, patients suftering from this symptom 
are referred to the otologist for consideration Foi instance, a physician 
who had become subject to attacks of vertigo consulted his medical 
attendant and neurologist His great concern was as to duration of 
his life or the possibility of permanent disability He was about to 
undertake some changes in his plans requiring considerable financial 
investment and ^\as uncertain as to his future physical ability to meet 
these changes It was feared that he might possibly have a tumor of 
the brain The labyrinthine tests during and between his attacks 
definitely excluded the pi obabiht)'- of such a lesion and even pointed to 
some actual initation of one of his labyrinths, which could m time be 
eliminated He went ahead with his plans, and the future events justi- 
fied this conclusion 

Frequently, one is called on to determine the justification of claims 
for compensation because of vertigo persisting after a head injury 
during the course of employment, as persons making such complaints 
are often suspected of malingering The same situation arises duiing 
suits for damages in automobile accidents Such persons as well as 
those with otologic conditions in whom vertigo develops come to the 
consideiation of the otologist The labyrinthine tests in all instances aie 
of prime importance There is only one answer to the problem One 

Read before the Columbus Society of Ophthalmology and Otolaryngology 
Dec 5, 1938 

From the Department of Neuro-Otology, Graduate School of Medicine 
of the University of Pennsylvania and the Department of Otolaryngology School 
of Medicine, University of Pennsylvania, service of Dr George M Coates 
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must become acquainted with the symptom and its vaiiations as well 
as with the value and employment of the labyimthme tests 

DEFINITION 

Veitigo IS a subjective sensation of distuibed equilibimm often 
accompanied by a slight obscuiation of consciousness It may be mani- 
fested in the foim of (1) giddiness, which is a mild degiee of fainting 
with a inomentaiy loss of one’s balance, (2) sense of lotation, eg, 
a sense of objects lotating about a peison or of the peison rotating 
about objects, and (3) pulsion, a veering of a peison to one side oi 
the other All the foregoing sensations appeal m the foim of attacks, 
they aie not continuous oi constant 

Because of the various manifestations of the sensation, veitigo has 
been given vaiious definitions A common one is that it is an unpleasant 
sensation aiising fiom one’s feeling of a distuibed relation to surround- 
ing objects in space Hughlings Jackson desciibed veitigo as “a sensa- 
tion of motoi oiigin resulting fiom a discoid between the impiessions 
which come from the labyrinth, the ceiebellum, eye muscles and from 
other sources with which they coordinate or act m harmony As a result 
of the discoid of these impiessions consciousness is affected with a 
distiessmg sensation known as vertigo” In other words, the symptom 
is due to dishaimony m the oigans of equihbiium The subject is of 
inteiest to inteinists, otologists, iieui ologists and ophthalmologists, 
since this symptom is confionted in diseases related to these fields of 
medicine 

The symptom cannot be considered in the light of any one of these 
specialties alone to the exclusion of the other Its chaiactei cannot be 
exclusively defined as belonging to one category oi another It is, 
theiefoie, deemed advisable to present a geneiahzed view of the subject 
' and to differentiate the condition when possible 

EQUILIBRIUM 

Equihbiium is maintained by the coopeiation of several factors 
(1) afferent impulses to the brain, (2) efferent impulses thiough the 
motoi tracts to the muscles and (3) coordinating centers in various 
parts of the biain 

The affeient impulses come fiom (a) supeificial and deep sensi- 
bilities located m the skin, muscles, tendons and joints, (b) visual 
impiessions, and (r) the vestibular portion of the internal eai 

Skt}}, Muscle aud Joint Sense Experiments on frogs whose cere- 
buuns hare been removed but uho have optic lobes and cerebellums 
show that the animal can still maintain equihbiium satisfactorily but 
when the h.ndlegs aic sUmned it falls like a log It lacks the sense of 
touch necessary to nia.ntam cquihbrmm (Feir.er) A man whose 
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soles aie fio/en with ethyl chloiicle has difficulty in maintaining equi- 
librium when his e}es aie closed A person with locomotor ataxia 
will fall over when he is depiived of his visual factor of equilibrium 
because of the interference with the pathwa}s canying sensory impres- 
sions from the skin and muscles and joints due to sclerosis of the pos- 
teiior columns of the spinal cord He falls when his e}es are shut 
(Rombeig sign) 

Visual Iinpi essions — While one born blind can finally cooidinate 
motion and equihhiate, vision is a great help in learning to walk A 
person sees objects aiound him and coordinates movements accordingl} 
One learning to i\alk looks at his feet and gets along bettei After 
mo\ements become automatic the eyes are not so necessar}', but still 
one equilibrates bettei when one’s e}cs aie open and one sees For the 
person w'lth locomotor ataxia wdiose tactile sense is impaired, vision 
IS important to maintain equilbiium Even for the blind person with 
locomotoi ataxia the stead} gare of the open e}es often is of some 
value 

Vision IS impoitant in equihbiation, and this impoitance is illus- 
trated by the creation of unusual movements in the field of vision, by 
moving objects and by faulty oculomotor appaiatus These factors 
impan one’s association of the lelative positions of objects in space 
The disturbance of these relations in the mind creates a sense of ^ertlgo, 
e g, gazing at a moMiig object, nystagmus and enoneous projection 
on the retina cause distressing vertigo Cyon caused distuibance of 
equilibiium in pigeons by putting prisms in front of their eyes 

While vertigo ma} lesult fiom some types of refractive errors, it 
IS most manifest in those conditions in which stereoscopic vision is inter- 
fered with, e g , muscle imbalance and diplopia 

Labynnthine Function — This function is the most impoitant factor . 
for maintaining equihbiium in eveiyday life The semicirculai canals 
are the external organs wdnch detect change of one’s position in the 
various complicated movements of the body The utricle and saccule 
detect change of movements in a straight line up and down or from 
side to side The latter is supposed to be the function of the utricle 
while the saccule is supposed to detect motion vertically 

Experiments on the labyrinth date back to about 1824, when Florenz 
actually started the study of neui o-otology with the experiments on the 
semicircular canals of pigeons He noted that wdien a hoiizontal canal 
w^as destroyed there was a lateral movement of the head wnth rotation 
of the body in the horizontal plane When the posterioi canal was 
obliterated, the head waved back and forth with a tendency to fall back 
When the anterior canal was thus experimented on, the pigeon fell for- 
ward Florenz thought that the canals controlled body movements and 
did not realize that he had opened a field for the study of equilibrium 
His observations were confirmed, but interpretations were confusing 
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In 1825 Puikinji recorded obseivations on other animals and also 
studied the concomitant movements of the eyes Expeiiments on frogs 
hy vaiious ohseivers (Goltz, Feiiier and others) pointed to the connec- 
tion of the canals with vertigo 

In 1869 Goltz advanced the theory that cunents in the endolymph 
caused the stimulation in the canals 

In 1875 Mach, Breuei and Crum-Brown expressed the belief that 
paitial pressure to or away from the ampulla caused the stimulation 

In 1892 Ewald showed that there was a diffeience in displacement 
of the head when the cuiient was toward the ampulla oi awa}- fiom the 
ampulla 

In 1891 Bieuei expiessed the belief that the function of the otoliths 
IS to sense the position of the head in space, since they aie placed in two 
planes and then action depends on giavity 

B)ine m 1912 stated that pressure in the canals moie logically 
explains stimulation than movements of cm lent 

In 1892 Ewald dulled a hole m the posteiioi part of each of the 
semiciiculai canals and filled them with lead to block the flow of cui- 
rent at that end A tubule was inseited m an opening in fiont of the 
fiist hole and a lubbei bulb was connected with it, so that suction and 
pressure could be applied at will, to oi away fiom the ampulla The 
following conclusions weie reached in regaid to stimulation of the 
centers thiough the end oigans ' 1 A cm rent towaid the ampulla in 
the horizontal canal caused gieatei stimulation than when drawn fiom 
the ampulla 2 The reverse was tiue m the vertical canal A cm lent 
away from the ampulla in the vertical canal caused the gi eater stim- 
ulation 3 The eyes and head moved in the plane of the canal stim- 
ulated 

According to Hoyge’s law, when the vestibulai end oigan of one 
side IS stimulated, it causes contraction of the abductoi oculai muscles 
on the opposite side and the adductoi muscles on the same side, e g , 
conjugate deviation, oi the slow component of the eyes is away from 
the side being stimulated 

Hoyge m 1890 lecoided a systematic study of the internal eai, 
including the foiegoing law Fiom that study Baiany, Neuman, Rutin, 
Alexandei and Kreidel got ideas foi fuither study In 1905 Barany 
observed that douching of a suppurating ear with water that was too 
cold 01 too hot induced veitigo and a definite type of nystagmus He 
found the same reaction in normal persons, and this was the beginnino- 
of the caloric test 

111 1909 Cajal demonstiated histologically the connection of tlie 
vestibular apparatus with the cerebellum by means of the horizontal 
canal Later studies ^^ele made by Jones. Fisher AVeisenbuig and Mills 
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Eugene Le-wis studied the mechanics Shainbaugh demonstrated the 
existence of more haii cells on one side of the ciista ampularis than on 
the other 

The de\elopment of the loutine tests is based on these studies If 
one Msuah/'es the anatomic location of the semicnculai canals, all of 
the reactions to the various tests can be explained by these laws The 
principal anatomic points to bear in mind are (o) The horizontal 
canals aie m an almost horizontal plane (made horizontal by tilting 
the head 30 degiees forwaid) {h) The ampullae are on the anterior 
aspect Therefore, when a person is lolated to the right (clockwise) 
the cunent will be made to flow to the patient’s right — on the left side 
towaid the ampulla and on the light side away from the ampulla, after 
rotation ceases 

1 Cold caloric douching w'lll not aflect the canals in the horizontal 
plane, but w'hen the head is tilted back the chilled fluid w'lll fall by 
gravity dowmw'ard , w'hen the right car is douched it wull fall to the 
right in a clock wuse direction, awa} from the ampulla With the head 
tilted forward, the cunent wull flow' towaid the ampulla, anticlockwise 
and to the patient’s left 

2 The vertical canals are so placed that the anterioi ones are 
duected outward and fon\ard 45 degrees to the sagittal plane of the 
head as w'ell as to the coronal plane The ampullae are placed forw'ard 
The posteiior vertical canals are placed in a similar i elation to the 
planes of the head but diiectcd backw'ard and outw'ard The anterior 
canal on one side is paiallel to the posteiioi canai on the opposite side 

Cold caloric douching of the right vertical canal will cause the 
cunent to flow' outw'ard, dowinvard and to the right in both canals on 
the side tested, tow'ard the ampullae 

Rotation w'lth the head 90 degrees forw'ard w'lll gi\e an opposite 
leaction to that w'lth the head backw'ard In each instance the vertical 
canal on each side is placed in a seinihonzontal plane With the 
head forw'aid, w'hen the jiatient turns to the light the cunent in all 
canaE will flow' clockw'ise, to the light in the fiont pait of a ciicle 
On the right side it will flow' tow'aid the ampullae and on the left side 
aw'a} fioin the ampullae With the head 60 degrees back, w'hen the 
patient turns to the right the cunent w'lll flow clockwise in all canals 
but to the left in the back part of a ciicle with leference to the patient 
With the foregoing positions m mind, all usual reactions, as appended 
m tables 1 and 2, can be explained It is, of course, only necessaiy 
to know the routine normal i espouses in ordei to diffeientiate them 
from the abnormal i espouses 

All factois are not absolutely necessary to maintain equilibrium satis- 
factorily, but at least two are necessary for the purpose When one 
factor IS interfered with, the others compensate and cairy on the func- 



Table 1— Responses to Baidny Tests of the Vesttbnlm Apparatus (Routine)* 


Rotation Tests 


1 Spontnncouslj 

2 Turn patient to the right 10 times in 20 
seconds, head SO degrees forward 

S Turn patient to the left 10 times in 20 
seconds, head 30 degrees forward 

4 Turn patient to the right 10 tunes in 10 
seconds, head 30 degrees forward 

5 Turn patient to the left 10 times in 10 
seconds, head 30 degrees fonvard 

C Repeat tests 4 and 5 and ask patient 
(whoso eyes are shut as they should be 
m all these tests) to say repeatedly in 
which direction he is turning, e g , right 
or left 


1 No nystagmus, vertigo, past pointing or 

falling , 

2 Honzontal nystagmus to left, 24 seconds 
in duration 

3 Horizontal nystagmus to right, 24 seconds 
m duration 

4 Past pointing to right with each hand, 
about 12 inches (30 cm ) 

5 Past pointing to left with each band, 
about 12 inches 

C Patient will feel himself turning in direc 
tion of rotation while turning, when chair 
IS suddenly stopped he will think he is 
turning in opposite direction for 26 seconds 
—indicates notmal quantitative vertigo 


Por the rotation tests the eyes should be closed and the horizontal canals only are tested, 
both sides are tested at the same time The vertical canals are not usually tested by this 
method, although that can be done by repeating these tests with the head in such a position 
as to bring the canals into a nearly honzontal plane, e g , 90 degrees forward or CO degrees 
backward Reactions will take place accordingly 


Calone Tests (Mass Irrigation with Water, 6S P ) 


1 Douche the right ear with wnter GS P 
head 30 degrees fonvard, note length of 
time required to produce reaction 


2 After results of first caloric test have been 
quickly noted, bend the head back CO 
degrees and again note reactions 

3 Repeat tests 1 and 2 in left ear 


Requires about 40 seconds of douching, 
nystagmus will be rotary to left, past 
pointing will be about 8 inches (20 cm ) to 
right with each hand, patient will have a 
sensation of turning (vertigo) to left and 
tendency to fall to the right 
Same response as wnth test 1, except 
nystagmus is horizontal 

Same response as with tests 1 and 2 but 
in opposite directions 


The caloric method tests each ear, ns well as the vertical and horizontal canals, separately 
When the head is inclined 30 degrees forward, the vertical canals are tested, when it is inclined 
00 degrees backwaid the horizontal ones are tested Sometime during the course of these 
tests, varying m degree with each patient, there is a certain amount of shock, pallor, nausea 
and perspiration, which is a normal reaction of the sympathetic nervous system 


Caloric Test (Kobrak Method), Mimmal Stimulation 

Tins method has been variously modified One mny take ns a standard the use of 5 ce 
of watci at 55 P and inocct it with a syringe against the upper postenor part of the drum 
Normally there is a latent period before the nystagmus appears, about 15 to 25 seconds 
The duration of nystagmus is GO to 100 seconds The nystagmus is the same as with mass 
caloric douching, vertigo and past pointing are mild or are absent If no reaction occurs, 
the quantity of water used is doubled after waiting awhile It may thus be repeated several 
times, each time increasing the quantity of water The labjrinth is said to be hyperactive 
when the nystagmus appears in less than 15 seconds or lasts longer than 100 seconds It is 
said to be hypoactive when the latent period is prolonged or the duration is shortened or 
larger quantities of water are required to bring on the reaction In cases of hypoactive 
labyrinths the temperature of the water used may also have to bo lowered to that of ice 
water Perversions and inversions of nystagmus can also be elicited by this method 


Galvanic Method 

A gahanic plate is used (direct current), or special batteries, having a positive pole 
(anode) and a negative pole (cathode) are employed With the bipolar method one pole is 
applied to each ear, so that only 1 or 2 milliampcres of current is used The nystagmus 
produced is m the direction of the flow of the electric current, which is from the positive 
to the negative pole When the positive pole is applied to the right ear there is a rotarj 
njstagmus to the left, vertigo to the left and falling and past pointing to the right (same 
as with cold caloric tost) Changing the position of the head backward or forward makes 
no dilTercnco The unipolar method is more satisfactory', the positive electrode is applied to 
the tragus and the other polo to a distant part In this manner more current 4 milh 
amperes, is required If less current is required, the labvrinth is said to be hyperactive 
if more current is required, it is said to bo hvpoactive The reaction is nresent oven when 
the libvrinth is not functioning-through the eighth nerve, ,f tharirnot Snerated^ a s m 
a recently destroyed labyrinth 

If all the responses are present, cither normal or more or less proportionately e\ag 
geratod or diminished, it means that both inner ears are intact, that there probably is nft 
present any lesion in either of the cerebellopontilc angles and that if any vertigo evicts i^s 
probablv duo to some external cause e g, toxic irritation of the Inhvrmth rkooi 
in the tonsils, teeth, kidneys, galibladder or gnstromtestinal tract infection 


* The rotation test does not disturb the patient so much as the calorie mnthnu i 
labvrinths are tested at the .ame time Tlie caloric method i ^"d both 

but one side alone can be tested The Kobrak method is a ennd the patient, 

disturb the patient is much ns the miss caloric method and^testc^nn^n'^ because it does not 
studv of vertigo and pointing is not ns satisfactory ^ time, but the 
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Botatlon 


Rotation (tests 

Ajstaguiusf 

tertigo 

Past Pointing 

I ailing 

'luni to right, head 
SO” forward 

HorDontal to 
Rft 

d o left in horl/oii 
till plum 

do right 


Turn to left, head 

30° forward 

IlorDoiital to 
right 

do right in horl 
/ontiil plane 

do left 


'ium to right, head 
CO” hack 

Rotarj to rigid 

To left in liori/on 
tal plane and stn=n 
tloii of falling to 
rigid Winn liiad L 
brought up 

do right 

do Rft on 
getting up 

liirn to Rft liead 

CO hack 

Rotar\ to left 

d 0 right in horizon 
till plane and sin*-!! 
tion of falling to 
Rft when head is 
brought tit) 

d 0 ll ft 

do right on 
getting up 

'J urn to right, hind 

DO forward 

Rotiirs to lift 




'lurn to left, head 

00 forw ard 

Roturj to right 




Turn to right, lie id 
120 forw ard 


d o left In horizon 
till plane and stnsa 
tion of falling to 
left when Iiead is 
brought up 

do right 

do riglit on 
getting up 

'I'urn to left, head 

120 forw ard 


do right in horizon 
till plane and sen^a 
tion of falling to 
right when head is 
brought up 

f 0 Rft 

do Rft On 
getting up 

'furn to right, head 
to right shoulder 

Vertical down 


Lp when head Is 
brought up 

Dackward on 
getting up 

Turn to left head 
to right shoulder 

^ crtical up 


Down when head 
is brought up 

Torw ard on 
getting up 

'lum to right head 
to loft shoulder 

■\ ertioni up 


Down when head 
is brought up 

Torward on 
getting up 

Turn to left head 
to left shoulder 

Vertical down 


Up wlien head Is 
brought up 

Backward on 
getting up 

Turn to right, after 
head is turned 43 to 
right and inclined to 
right shoulder go 

Oblique down to 
left wlien head 
is brought up 




(lum to right after 
head is turned I > to 
left and inclined to 
right shoulder 00” 

Oblique down to 
right when he id 
is brought up 




Cold water, C8 P 





Douche right ear, head 
SO forw ard 

Rotarj to left 

Sense of falling to 
left 

io right 

do right 

Douche left ear, head 
30° forward 

Rotarj to right 

Sense of falling to 
riglit 

do left 

To left 

Douche right oar, head 
60 back 

Horizontal to 
left 

Sense of falling to 
left 

To right 

do right 

Douche left car, head 
60 back 

Horizontal to 
right 

Sense of falling to 
right 

deleft 

d 0 left 

Douche right ear, head 
120” forward 

Horizontal to 
right 

Sense of falling to 
right 

To left 

do left 

Douche left ear head 
120” forward 

Horizontal to 
left 

Sense of falling to 
left 

To right 

To right 

Hot w ater, 112 P 





Douche in same posi 
tions as with cold 
water 

Opposite to that 
with cold water 

Opposite to that 
with cold water 

Opposite to that 
with cold water 

Opposite to 
that with 
cold water 


* Theso renctions arc m accordance ■nlth the following physiologic laws 1 Tlie ejes arc 
almys drawn (slow component) in the direction of movement of the endolvmph (nystagmu' 
opposite) 2 Vertigo is always in a direction opposite to the movement of the endolymph 
3 Past pointing is always in a direction opposite the vertigo i Palling is always In a 
direction opposite to the vertigo 

t The description indicates the direction in relation to the patient 
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tion For this leason a blind man can maintain his balance ^^lth the 
aid of his labjiinths, his muscle and joint sense and his sense of touch 
A person with tabes whose ejes and labjiinths aie intact but not his 
spinal pathways wnll maintain his eqiiilibiium wnth his labyimthine and 
Msiial functions When he closes his ejes. lie falls A deaf-mute haMiig 
no labjnnthine function maintains his equihbiium with his lemammg 
functions Sudden ablation ot the labMinth by disease wnll cause 
unpleasant ^eltlgo foi a while, but compensation takes place and the 
patient will get along 

Jones and Ocker show'ed that human beings aie moie cajiable of 
detecting motion and change of motion m a daik elexatoi when the 
^estlbular apparatus is noimal They also pointed out that in blind 
flMng pilots make consideiable use of then \estibulai sense This 
emphasizes the impoitance of the \estibulai appaiatus 

PROB\BLC PATnW'A\S OP \ ERTIGO 

Jones postulated sepaiate vertigo tiacts lunnmg fiom the inteinal 
ear to the brain On the basis of clinical manifestations m ceitain cases 
as denionstiated by \estibulai tests, he found that theie must be 
sepaiate pathwws cair}mg vertigo imjmlses as follow^s (1) a gioiip 
of fibeis fiom the horizontal semiciicular canals to the vestibulai nuclei 
(2) gioup of fibers from the veitical canals to these nuclei, (3) fibeis 
from the horizontal canals to the cerebellar nuclei through the restifoim 
bod) (inf ei 101 ceiebellar peduncle), (4) fibers from the lertical canals 
to the ceiebellar nuclei thiough the middle ceiebellar peduncle (biachium 
pontis) and (5) all the fibers from the cerebellar nuclei, which cioss to 
the opposite tempoial lobe by wa) of the supeiioi ceiebellai peduncle 
(brachium conjunctn um) 

Spiegel and Alexandei, after experimenting on animals and observ- 
ing and stud) mg recoided cases of tumor of the brain, found that the 
temporal lobes paiticulaily and also parts of the fiontal lobes (cenlio- 
opeicular region) are the seat of veitigo perception None of the 
pathways have been proved histologicall) 

ETIOLOGY 

Normall) the gieatest factor m maintaining equihbiium is the 
internal eai Tonus impulses are sent to the skeletal muscles, wdiich 
are equal on each side Theie may oi may not be definite tracts m 
the brain carrying these impulses fiom the lab)rinth to the brain and 
to the muscles As long as both internal eai s and othei pathw^ays are 
intact, equilibrium is maintained Any deviation caused by iriitation 
or destruction of an) noimal factois concerned in mamtftmmo- equi- 
hbiium results in Aeitigo ^ 
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The etiologic factois which produce vertigo are considered in four 
gi oups 

1 General systemic conditions, such as cardiac disease, renal disease, 
arteriosclerosis, pernicious anemia and leukemia, which arise from dis- 
turbance of the labyrinthine circulation, e g, anemia, hyperemia or 
actual hemorrhage into the labyiinth, may cause veitigo Nitrogen 
embolism is the cause of vei tigo in caisson workers Di ugs like quinine 
and the salicylates, tobacco, infections due to diseased teeth, tonsils and 
sinuses, inflammations of the gastrointestinal tract, including foci of 
infection anywhere m the tract as well as in the gallbladder or the 
colon, and even dietetic errors can cause vertigo Patients have been 
lelieved ot vertigo by removal of such foci and by attention to the 
gallbladder, bowels and dietetic errois (excessive proteins and sugars) 

2 Ocular conditions, principally muscle imbalance, produce this 
symptom 

3 Diseases of the ear also give rise to veitigo 

4 Diseases of the brain are an etiologic factor 

Among the geneial conditions causing vertigo may be included faulty 
water metabolism causing a waterlogging of the internal ear and also 
an excess of sodium in the body Vertigo m such cases can be con- 
trolled by reduction of the sodium intake in the diet and the admin- 
istration of massive doses of ammonium chloride an acid-forming salt 
which prevents retention of sodium m the body 

Ocular conditions causing veitigo are chiefly those of muscular 
imbalance Vertigo is most marked when the patient looks in the 
direction of the paretic muscle It disappears when the eyes are closed 
and diminishes when the eyes aie turned fiom the side of the paietic 
muscle Any cause producing diplopia will pioduce veitigo Pooily 
adjusted glasses, particularly on persons who are beginning to wear 
bifocal lenses, will cause vertigo Correction of this factor relieve*^ 
the vertigo 

A personal communication from Di Edmund B Spaeth concerning 
the status of vertigo in patients coming to the ophthalmologist for the 
relief of this symptom, gives the following data 

(a) The ocular condition which is commonly the cause of vertigo is that of 
muscle imbalance Hyperphoria comes first, e\ophona second and esophona 
last Vertigo is present even though no true diplopia is noted by the patient 
Naturally frank diplopia from paralysis of an oculomotor nerve is an outstanding 
cause of vertigo 

(b) In the case of diplopia the wearing of a patch over one eje is necessarv 
In the case of hyperphoria correcting prisms should be worn, or if the hyperphoria 
should be the result of paralysis of a levator muscle, the treatment should be 
surgical In double hyperphoria, vertigo is rather less common In e'^ophoria prism 
exercises are of outstanding value In esophona orthoptic exercises with the 
stereoscope are of value 
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(c) The type of vertigo or the sensation of whicii the patient usually complains 
IS that of dizziness, unsteadiness and usually squcanushness on arising in the 
morning The patient with ^ertlgo seems to move rather than the outside world 
moving about him The symptoms are alwaj s aggravated by fatigue, even though 
the \ertigo may have originated with the use of the ejes Such patients are 
remarkably susceptible to fatigue and do not stand concerted effort ^\cll 

Auial conditions causing veitigo aie as follows 

1. In the exteinal aiiditoiy canal foieign bodies oi otitis may cause 
\ertigo by increasing labyiinthine piessuie oi nutation of the eai dium 

2 In the middle ear catarihal otitis media and blocking of the 
eustachian tube may cause veitigo, which is lehcved by inflation Sup- 
puiation of the middle eai, eithei acute or chronic, may cause veitigo 
thiough infection of the labyiinth Mild vertigo m the piesence of 
chronic suppuiative otitis media is a symptom calling foi propei atten- 
tion to the ear It is an indication of perilabyi inthitis, and an actual 
attack of labyiinthitis oi mtiacianial invasion by the infection is 
threatened Sudden onset of veitigo, nausea and vomiting associated 
with nystagmus, ataxia and deafness in the piesence of a suppuiating 
ear are the manifest signs of an actual invasion of the labyimth by 
infection When veitigo is a prominent symptom in cases of chionic 
suppurative otitis media with signs of mtiacianial invasion, the ceie- 
bellum may be the organ mvohed A sudden onset of the foiegomg 
gioup of symptoms of labyiinthitis without the piesence of suppuiation 
has been described by Meniere as due to a hemoiihage into the labyiinth 
This syndrome has been, since his description, called Menieie’s disease 
He was the first to call the attention to the fact that this group of 
symptoms was due to disease of the inner eai Many causes acting 
on the inner ear have since been found to produce this symptom complex 
All the causes of vertigo enumeiated undei general conditions causing 
vertigo have been described by this name 

Intracianial lesions causing veitigo may be tumors in the fiontal 
or paiietal lobes as well as m the cerebellum Weisenburg, m a study 
of a number of cases of tumor of the brain with lefeience to vertigo, 
concluded that vertigo is caused* by a great increase m mti acranial 
pressure and that tumois of the posterior fossa aie theiefoie moie likely 
to cause veitigo He found that no chaiacteiistic type of veitigo was 
caused by any type of tumor and that tumors may exist without causing 
vertigo Lesions must involve the vestibular tiacts by destioying them 
Gliomas do not destroy these fibeis 

Trauma to the head is often followed by vertigo for a long time 
and IS probably due to concussion of the biain This is of iinpoitance 
in industrial cases in which, following trauma, a peison claims com- 
pensation for disability caused by veitigo Persons with such injuiies 
aie often suspected of malingering Vestibular tests, however mve 
some inkling as to the leliability of their claims ’ 
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Man} persons ^\lth Aeitigo sho\\ some hypoactivity oi hypei activity 
while some show actual signs of mtracianial invohement, such as lesions 
ot the ceiebcllopontile angle This may be due to petechial heinor- 
ihages ot the biam, as shown by Bruner m evpeiimental tiauma ot the 
head of animals 

Vertigo is difficult to differentiate as being caused b} one lesion oi 
anothei In geneial, it may be said that rotational \ertigo is associated 
with auial lesions The patient with the severe foim feels a sense of 
lotation of objects aiound him oi lie aiound the objects This symptom 
is usual!} associated with a vestibular type of nystagmus (slow and 
quick component) and becomes worse when the eyes aie directed toward 
the side of the quick component Deafness, nausea, vomiting and 
ataxia, occur and the patient manifests a tendencv to rotate or fall in 
a diiection opposite the quick component of the coexisting nystagmus 
The symptom has a tendency to subside within ten days or two weeks 
This constitutes the picture of labyrinthitis when suppurative otitis 
media is present This pictuie is also tiue in cases of iMeniere s 
S}ndrome m which no suppuration of the eai is piesent In cases of a 
milder nature the attacks of vertigo appear in spells, and the charactei- 
istics aie the same, except that they are milder m degree When a 
patient is seen during an attack of veitigo, the facts concerning an 
iriitable labyrinth should be helpful An irritable labyrinth causes the 
eyes to deviate (conjugate deviation) to the opposite side, with resultant 
nystagmus (quick component) to the aftected side The ataxia or 
tendency to fall wall be toward the opposite side (opposite the quick 
component) When the vestibular tests are being performed, patients 
frequently volunteer the mfoimation that the reactions simulate their 
attacks 

If these facts can be elicited, they point more definitely to a 
labyrinthine nritation This is true regardless of the irritant, whether 
it IS toxic, circulatory oi aural Such an irritation would less likely 
be due to an inti acerebral condition 

It IS said that with certain conditions of the brain, such as multiple 
scleiosis or encephalitis there may be a foim of vertigo described as 
lateropulsion, a sensation of being pushed to right oi left The char- 
acteristics of the v'ertigo associated with each condition, however, are 
not sufficiently constant to be clinically of differential v^alue 

DIAGNOSIS 

Diagnosis of the cause of the v'^ertigo must be made only after com- 
plete physical examination to determine the presence of cardiac or circu- 
latory disturbance, renal disease or disease of the gastrointestinal tract 
and neurologic examination to detect any cerebral disease A focal 
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infection must be borne in mind as important Another inipoi tant 
measure m the diagnosis is the performance of the \ estibulai tests 

These tests mav be the only clue to the existence of an intracranial 
lesion They may indicate b} h\ peractn it} or InpoactiMt} the piesence 
of some focal infection or proMde an objectne proof of some intra- 
cranial traumatism in a patient suspected of malingering It is felt 
that the \estibular tests are of the utmost importance m the study of 
\ertigo, and a brief outline is gnen in table 3 together uith probable 
interpretations 

TREATMENT 

Treatment consists of finding the cause and eliminating it uhen pos- 
sible Tumors of the brain are of course neurosurgical pi oblems When 

Table 3— Principal Abnoiinal V cstibnlai Responses foi Diagnosis and 
Localization of hitracianial Lesions 


Spontaneouslv 

1 lertical nvstagmus 

2 Horizontal nystagmus to one side 

3 Poor movements of pelvic girdle 


After Testing 

1 Perverted nvstagmus 

(a) Oblique nvstagmus 

(b) Tertical nystagmus 

(c) Honzontal instead of rotarv 
nystagmus and vice versa 

2 Inverted nystagmus 

S Large amplitude of nystagmus 

4 Small rapid ocular movements 

5 Dissociated ocular movements 

6 Conjugate deviation 


Lesions of the Posterior Tossa 

1 Ao sensitnitr to tests 

2 General depression of reactions 

3 Lesion usuallv on side of depression or other 
abnormalita 

4 When both sides show abnormalities, lesion 
usually in midline 

Supratentorial Lesions 

1 Usually marked sensitlvitv to tests 


2 Usuallv ej^aggerated responses 

3 With lesion of the midhnc— similar jnvolremrnt 
of each side 

i With interference with vertical canal— lesion 
usuallv on the opposite side 

5 With perverted response of horizontal canal to 
caloric test— lesion on the same side 

6 Conjugate deviation usually to side of lesion 
Svndrome of Lesion of Cerebellopontile Angle 

1 Loss of function on the affected side, melucling 
hearing 

2 Impaired responses from vertical canals and 
probably perverted responses from the hori 
zontal canal on the opposite side 

" Both 1 and 2 mav be present 


an intracranial lesion has been excluded In neurologic and by vestibular 
examination the problem resohes itself into finding and eliminating 
other causes In the presence of a discharge from the ear particular!} 
a chronic one, this would be the most likely cause of trouble Pen- 
lab} rinthitis is a frequent cause of recurring attacks of vertigo, and 
radical mastoidectomy often aitords relief Set ere attacks of vertigo 
and ataxia in association with either acute or chronic otitis media point 
to a possible labvrinthitis or cerebellar abscess and should be treated 
as indicated 

Patients have been relieved of vertigo by removal of infected teeth 
and tonsils and b} proper treatment of a diseased sinus Gastrointestinal 
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distui bailee and disease of tlie gallbladder ha\e pioved to be frequent 
offenders Dietetic irregularities should be corrected Circulatory dis- 
turbances in persons past middle age are often the cause Reduction in 
activities and avoidance of overeating correct these conditions Aneinn 
and low or high blood piessure should be coirected 

When one fails to discovei and eliminate probable causes, there are 
methods of s}mptomatic treatment which have offered relief One 
method is a medical tieatment lecommended by Furstenburg and his 
co-workeis, that is, i eduction of the sodium content of the bod) 
Dedring and Mygmd insist on the additional importance of water- 
logging of the labyrinth as a potent factor in the production of vertigo 
and advise a reduction of fluid intake 

The tieatment consists in the i eduction of salt intake in the diet, 
reduction of fluid intake and the administration of large doses ot 
ammonium chloride three times a da) General care of the patient’s 
health, e g , the anemia, bowel irregularities, etc , is an important adjunct 
to the special treatment Three grams of ammonium chloride are taken 
with each meal in capsules (six capsules each containing grains 
[0 492 Gm ] of ammoflium chloride) Ihis is given for three days 
and then omitted for two days It may be continued indefinitely without 
untoward effect but with relief from symptoms 

Another method is recommended by Dandy It is the surgical 
severence of the vestibular portion of the eighth ner\e While it is a 
simple operation m his hands, it really is a formidable piocedure and 
should be resorted to only as a last resort It must be borne in mind 
that there aie patients who were almost ready to submit to this opera- 
tion but hesitated and weie finally relieved by some medical form of 
treatment It should be looked on as a palhatne measure and not a 
cure for the condition Veitigo is not a disease of the eighth ner\c 
comparable to neuralgia of the fifth nerve Vertigo with its associated 
symptoms of nausea and ^ omiting form part of the so-called Meniere s 
syndrome and is a manifestation of various conditions 

Injection of a solution of formaldehyde into the inner ear has also 
been recommended 

Suigical trephination of the saccus endolymphaticus has been advo- 
cated by Portmann, and Mosher has proposed opening the superior 
semicircular canal in the middle fossa and packing it The vestibular 
function of the labyrinth is thus destrojed 



CLTMAIIC FACTOR IN MASTOIDITIS 
NOAH D FABRICANT, MD 

CIIItAGO 

A vast hteiatuie deals with climate in geneial teims In the past, 
physicians have thought m teims of long-continued effects on the 
human oiganism and theiefore of climate lathei than weathei One 
of the real difficulties ^\lth the meteoiopathologic hteiatuie is the fact 
that it almost invaiiably deals in general teims Moie lecenlly, the 
climatic factor as expiessed in the weathei and the season has begun 
to lecene consideiable attention HuntingtoiM m paiticulai has 
studied the lole of the Ameiican climate in a whole senes of human 
leactions Dexter- has desciibed the associations of weathei and 
behavioi and Mills ^ the nnpoitance of the storm track foi a vaiiety of 
diseases Peteisen ^ has dealt exhaustively with the day by day influ- 
ence of weather on the noimal peison and on the patient 

Since the rveather and the season function togethei as peihaps the 
most impoitant enviionmental factoi fiom the time a human being is 
conceived to the time he dies, the fact that they can be measuied with 
consideiable accuiacy aftoids a distinct advantage Any number of 
enviionmental factoi s, such as emotion, diet, infection, intoxication 
and fatigue, influence a peison, but it is extiemely difficult to evaluate 
them Definite alteiations, howe^er, such as those involved iii daily 
changes of tempeiature, aie measuiable, although theie is not always 
an absolutely unifoim effect from meteorologic changes, because indi- 
vidual meinbeis of a community may protect themselves to diffeient 
degi ees 

Theie must be some reason why the acute infections leach a peak 
in the spiing and not in the summei, why in certain years pandemics of 
influenza sweep the world, the disease being negligible at othei times, 
and why certain peisons remain resistant and othei s acquiie an infec- 

From the Department of Otolaryngology and the Department of Pathology of 
the University of Illinois College of Medicine 

1 Huntington, E Civilization and Climate, ed 3, New Haven, Conn , Yale 
University Press, 1924 

2 Dexter, E G Conduct and the Weather An Inductive Study of the 
Mental Effects of Definite Meteorological Conditions, New York, The Macmillan 
Company, 1899 

3 Mills, C A Climate as a Potential Factor in the Etiology of Exophthalmic 
Goiter and the Other Metabolic Diseases, Endocrinology 16 52, 1932 

4 Petersen, W F The Patient and the Weather, Ann Arbor, Mich 
Edwards Brothers, Inc , 1934-1938, vols 1-5 
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tion That bacteria penetrate the mucous memhianes at certain times 
and that there are definite peiiods of gieatei or lesser susceptibility is 
known Nedzel ’’ has demonstiated such penetration of bacteiia cul- 
turally as ^\ell as histologicall) 

Recent investigations by Sargent ” concerning the common cold in 
noimal }oung men observed undei normal conditions of activity and 
subject to the same meteoiologic conditions make evident that when a 
person is observ'ed fiom day to day the initiation of a ‘cold” or a 
“soie throat” is always seen to be preceded bv an episode involving 
a fall 111 tempeiatuie The fiist stage of infection fiom the mucous 
memhianes includes not only the presence of a suitable viius but the 
coincident biologic phase that makes penetration possible 

To avoid confusion it should be kept in mind that the human 
oiganism must adjust itself periodically to two wholly difterent types 
of atmosphere A sudden fall in atmospheiic temperature, usuallv 
associated with the passage of a polar air mass (cold fiont, or polar 
fiont), brings with it not only a change in temperature but lessened 
humidity and inciease in baiometric pressure On the other hand 
increasing temperature is chai acterized not onh by a wanner air mass 
(warm front, or tiopical fiont) but by gi eater moistuie content and 
lower baiometric pressure 

The precipitation of disease occurs in the wake of a cold front 
when the functional status of the mucous membranes of the nose and 
tin oat has changed A few houis to one or more days may elapse 
befoie the clinical symptoms make then piesence felt It is this latent 
or incubation, peiiod that not infiequently complicates the pictuie 
because the actual initiation of the disease must follow the cold front 
closely 

One cold front ina}’’ be passed clinically without harm It is the 
supei imposed cold fiont, striking the human oiganism befoie recoveiv ^ 
has been possible, that results m fuither damage A second insult may 
contribute to further biologic inadequacy It is the infall of cold air 
that IS pathogenic, either diiectly because of the meteoi ologicall} 
induced v^ascular spasm or indirectly because of changes that follow 
the vascular spasm 

In the presence of a polar fiont the eftect of cold is onl)'- one of the 
factors that precipitates change Atmospheric pressuie, humidity and 
electrical potential and ionization, to mention only a few, diffei, and 
the organism responds to an environmental change that is complex 
just as its own response is complex If the volume of the brain can 

5 Nedzel, A J , and Arnold, L Influence of Eggwhite upon the Absorption 
of Bacteria from the Intestinal Tract, Proc Soc Exper Biol & Med 28 358, 1931 

6 Sargent, F Studies in the Meteorology of Upper Respiratorv Infections, 
Bull Am Meteorol Soc 19 385, 1938 
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be changed b} alterations in atmospheric pressuie as Schildbrand ' has 
demonstrated, the circulation of the brain will be changed and if the 
circulation of the brain is changed one may anticipate alterations in 
the medullar) centers, in the respiiator) late and in the pressoi le\els 
PIi) siologists are just beginning to suspect the existence of such effects 
The vasomotor and biochemical changes induced in the population 
when a mass of polar air passes o\er have been described in detail b\ 
Petersen At first the capillaries are less permeable, the blood piessure 
is increased, the tissues aie less h)drated, and the blood is relatneh 
more alkaline (carbon dioxide content decreased, pn increased) In 
general, this might be termed a period of s) mpathicotonia which hnds 
Its reflection particular!) in the peiipheral tissues, including the mucous 
membranes of the nose and throat Giadually the \ascular spasm is 
dissipated, the vessels become dilated to accommodate the increased 
demand of the organism for greatei ox)gen consumption, the blood 
pressure falls, the membranes become moie permeable and the tissues 
become relatively moie acid and hydrated At this time the opportunit) 
for bacterial penetration presumabl) is greater In this connection the 
work of Burrow's® has been particular!) significant 

Later the bacteria having penetrated into the mucous membranes 
disease is begun by local reactivit) of the tissues, dissemination from 
the zone of penetration or localization in the body after dissemination 
Localization m the tissues wall be fa^Oled immediatel) by the altera- 
tion induced b) vascular spasm 

Thus, the shift from one type of atmospheric mixture in w'hich the 
group is existing to one diametricall) opposite m most of its qualities 
is definitel) associated with a shift in the physiologic phase, and under 
normal conditions the population is constantly swunging from a phase 
in w'hich vascular spasm is enhanced to one in wdiich ^abcular dilatation 
is augmented and Mce ^ersa, the condition being one of continuous 
flux in practically e\er) physiologic and biochemical balance As such 
fluctuations form a constant biologic phenomenon wuth the meteorologic 
accentuation existing in the northern hemisphere, definite alterations in 
resistance, susceptibility and bacterial invasion become evident These 
emironmental forces influence the speed, the direction, the amplitude 
and the phase inten'al of the metabolic processes and often produce the 
coup that pushes the organic mechanism o^ er the edge of normality 


CLIXICAL OBSERVATIONS 


During 1938, 92 mastoidectomies were performed on children by 
the attending otologic staff of a pediatric hospital I have selected 5 
cases from the group to illustrate the influence of day by day meteoro- 


7 Schildbrand, cited by Petersen, ^ vol 2, p 4 

8 Burrows, H Some Factors in the Localisation of Disease in 
London, Bailliere, Tindall & Cox, 1932 


the Bodj, 
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logic and seasonal changes on the clinical course of mastoiditis Sim- 
plified meteoi ographs have been piepaied fiom the United States 
government meteoi ologic data supplied b} the local weather bureau 
A comprehensive meteorogiaph would include dail}’’ temperature, baio- 
metiic piessiiie, average wind velocit}, sunshine scale and pi ecipitation 
For pill poses of simplification, howeiei, the high and low range of daity 
temperatuie may be legaided as an adequate index of meteorologic 
change 

RTPORT 01 c \si:s 

Case 1 — A vliite boy 5 years old had a “cold” about Oct 13, 1938 (A, chart 1) 
Four da}s afterward there was pain in the right ear (B, chart 1), with suppuration 



Chart 1 — Atmospheiic temperature as in\ohed in the clinical episodes oi 
cases 1 and 2 

two days later On October 27 the light postauricular area was noticeably sw'ollen 
and tender (C, chart 1) A diagnosis of “surgical mastoid” w-as made on Novem- 
ber 3 (-D, chart 1) when die child w’as admitted to the hospital Opeiation w’as 
performed on November 5 {E, chart 1) At this time the sinus plate w’as found 
to be necrotic and the sinus was exposed 

The association of meteorologic events and clinical episodes is clear A “cold” 
began on October 13, with a mass of cold an passing over the city The next 
polar front, on October 17, was associated with pain in the right eai and, as the 
mass of polar air continued, suppuration in the middle ear Another polar front 
induced postauricular swelling and tenderness on October 27 Each succeeding 
polar front acted as a stinging blow and finally operation became necessary 
(November 5) 
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Case 2— On the same day (Oct 13, 1938) on which the child m case 1 “took 
cold,” another patient, a 10 year old girl, had an acute “head cold” {A, chart 1) 
She was kept m bed for two days She felt better foi a few days and then had 
pain m the right ear, the drum ruptuied spontaneously, and suppuration com- 
menced on October 20 {B, chart 1) The right ear diained profusely On 
November 7 (C, chart 1) the left middle ear began to suppurate For the next 
five days the drainage was profuse, cervical adenopathy became evident, and the 
mastoid was tender On November 2 (D, chart 1) the patient was admitted to 
the hospital On November 6 (JS, chart 1) the preopeiative temperature reached its 
peak at 103 2 F Bilateral mastoidectomy was pei formed on November IS 
(F, chart 1) 



Chart 2— Atmospheric temperature as involved in the clinical episodes of 
case 3 


As in the preceding case, the “head cold” began coincidentally with a cold fiont 
on October 13 The patient was better foi a few days, but when a second polar 
front occurred the right ear began to suppurate There followed a series of 
incidents associated with successive polar fionts When another polar front appeared 
on November 7, the left ear began to suppurate The patient was hospitalired 
on November 12 With the advent of the next serious cold front the preoperative 
temperature attained its highest level on the second coldest day (November 16) 
of the five week illness 

Case 3 —A 10 year old girl began to complain of pain in the left ear on Feb 
25, 1938 {A, chart 2) Shoitlv afterward the left ear began to suppurate On 
March 4 the right ear commenced to d.schaige (B, chart 2), draining mtermittentli 
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until March 19, when the child complained of sc\ere pain, the mother reported 
that at this time the patient vomited and had fe\er (C, chart 2) The child was 
lethargic for one week, during wdiich the ear again suppurated and the acute 
simptoms subsided On March 27 a similar sjmptomatic episode {D, chart 2) 
occurred, there was pain, fever and vomiting As soon as the ear suppurated the 
acute symptoms subsided On March 31 the mother observed a swelling behind 
the left ear {E, chart 2) The child was brought to the hospital, where a diagnosis 
of mastoiditis on the left with zvgomatic involvement was made mastoidectom, 
{F, chart 2) was performed on April 2 

From the meteorograph it will be noted that an earache on the left with sub- 
sequent suppuration followed a clinical episode associated with a polar front A 



Chart 3 — Atmospheric temperature as inv’oh ed in the clinical episodes of 
case 4 

subsequent polar front was associated with suppuration m the right ear (March 4) 
There was a period of relative s}"mptomatic quiescence with the advent of a warm 
front, but on March 19, after another cold front, the child had pain and fever 
and vomited One week later, on March 27, the acute symptoms reestablished 
themselves after a marked polar front On March 3 another severe cold front 
induced the major effect of autonomic disturbance, and the child had surgical 
mastoiditis 

Case 4 — The mother of a 6 month old boy reported that the baby had earache 
on the right side oij May 29, 1938 {A, chart 3) There was no history of a “cold ” 
The following day a swelling (F, chart 3) in the right postauricular region was 
observed On this day (Mav 30) a paracentesis was done Irritability and fever 
continued On June 3 the child was hospitalized, wnth a diagnosis of mastoiditis 
on the right with subperiosteal abscess (C, chart 3) A mastoidectomy {D, 
chart 3) was performed on June 4 
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The meteorologic data indicate that the onset of the earache and the subsequent 
postauricular swelling occurred coincidentallj' with a polar front on May 29 and 
30 This episode followed a severe cold front several days before A second 
polar front, on June 3, was sufficient to “balloon” the clinical symptoms into 
full blown mastoiditis 

Case 5 — A 5 j'ear old boy had a “cold” (^A, chart 4) on Dec 22, 1937 Two 
days later a paracentesis of the right ear drum (5, chart 4) was done on a 
bulging, highl}^ inflamed drum membrane On December 28 the boy had pain 
m the left ear (C, chart 4) Three days later, on December 31, he was admitted 
to the hospital (D, chart 4) At this time a paracentesis of the left ear drum was 
done On January 1 {A, chart 4) and 2 (F, chart 4) the temperatuie fluctuated 



Chart 4 — Atmospheric temperature as involved in the clinical episodes of 
case 5 


between 102 8 and 101 6 F The patient was toxic Sulfanilamide therapy was 
given for three weeks, but the mastoiditis did not respond sufficiently to avoid 
the necessity of a mastoidectomy (G, chart 4), which was done on Jan 24, 1938 
The patient was discharged from the hospital (H, chart 4) on February 3 
In this case the role of the meteorologic events seems relatively simple and 
clearcut A “cold” and paracentesis of the right ear drum occurred in associa- 
tion with an initial polar front A second polar front was associated with pain 
111 the opposite ear At the onset of a third polar front a paracentesis was required 
for the left ear At this time the patient was hospitalized On January 1 and 2 
the temperature mounted The child was given sulfanilamide therapy It will 
be noted that the sulfanilamide was inadequate during a series of severe polar 

fronts (January 7 was the coldest day of the winter) Finally, the child was 
operated on (January 24) 
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CONCLUSION 

The climatic factor in mastoiditis, as expressed in terms of the 
weather and the season, can be measuied with considerable accurac}" 

The precipitation of this disease most often occuis in the wake of 
a fall m atmospheiic tempeiature (cold front or polai fiont), when 
the functional status of the mucous membianes of the nose and throat 
has changed 

Five cases of mastoiditis m children are described to illustrate the 
influence of day by day w'eather and seasonal changes on the clinical 
course of mastoiditis 

185 North Wabasli A\cnuc 
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With the advent of sulfanilamide, a new foim of chemotheiapy has 
resulted m a tiemendous advance in the tieatment of certain types of 
otitic infection The literature is now replete with many theoietic, 
experimental and piactical consideiations of the value of this lemaikable 
drug The outstanding lesult of its use for otogenous infections is the 
astounding inipi ovement of the piognosis in conditions, such as menin- 
gitis, which hitherto were legaided as utteily hopeless In the literature 
before the use of sulfanilamide, lecoveiy in cases of stieptococcic menin- 
gitis was repoited, but it was comparatively lare In July 1935 Gray ^ 
presented a summaiy of the literatuie on this subject He found 66 
cases of recovery, including his own, reported in the last thirty-five years 
He felt that streptococcic meningitis was fatal in at least 97 per cent 
of cases 


In the expel lence of most otologists the outstanding fact dm mg the 
greater part of the past twenty-five years was the futility of any measures 
m behalf of sufferers flora this hopeless condition During the first 
fifteen years of the period, it was customary to have the patients admitted 
to the medical or the neurologic service, and, as the prognosis was 
regarded as hopeless, only palliatwe measures were used — morphine, m 
large doses, being the diug usually administered Any opeiation pei- 
formed was m the nature of an antemortem proceduie 

Dm mg the second period, i e, the ten years preceding the advent 
of sulfanilamide, knowledge of the pathways of infection to the meninges 
was consideiably increased by histologic studies of petrositis As this 


From the Otological Service of the Mount Sinai Hospital 

1 Gray, H J Streptococcic Meningitis Report of a Case with 
JAMA 105 92 (July 13) 1935 
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otitic complication is responsible foi the largest number of cases of 
meningitis, the studies soon led to a keen inteiest m the vaiious clinical 
aspects of petrositis and their diagnosis, and the surgical indications 
for intervention Attention was directed also to other avenues of inva- 
sion of the meninges The involvement may occur, for instance, by way 
of the middle ear, through dehiscences in the roof or a destructive 
process m the region, through the mastoid proper, or by ^\ay of the 
labyrinth, it may follow sinus thrombosis, either by direct extension 
or by embolic deposits in the meninges occurring during a general 
invasion 

As a result of these studies more thorough surgical eradication of 
the otitic focus was done, new operative procedures for drainage of 
the petrosal lesions were devised, and various measuies ^\ele employed 
to combat the meningeal infection, such as chemotherapy with Pregl’s 
solution (iodine) or mercurochrome, intracarotid injection of various 
dyes, repeated blood transfusions, specific serums, Kubie’s forced spinal 
drainage or lepeatcd lumbai taps 

During this period, despite these operative and nonoperative proce- 
dures, only an occasional recovery was recorded The moitality still 
was placed at over 97 pei cent While recoveries were few, it was 
not infrequently observed that the measures emplojed resulted in 
prolongation of the illness 

We now come to the present treatment— in use for less than two 
years The results from the use of sulfanilamide reported from all 
over the country and abroad have been amazing It must be remem- 
bered that a majority of recoveries from otitic meningitis occurred in 
instances in which the focus m the temporal bone had been thoroughly 
eradicated m conjunction with the propei administration of sulfanil- 
amide In other words, this form of therapy seems to be ineffective if 
the original focus is not removed While sulfanilamide will clear body 
fluids infected by streptococci, its action is apparently less effective on 
streptococci in an active osseous lesion We have demonstrated to our 
satisfaction that unless proper surgical measures are employed the only 
effect of sulfanilamide is partial control of the disease and a tendency 
to prolong Its course 

A form of medication so recent must necessarily give rise to a 
divergence in opinion regarding indications, methods of administra- 
tion, dosage and prophylactic use 

We have been opposed to the indiscriminate administration of sulf- 
anilamide for infections of the upper part of the respiratory tract, many 
of which run a self-limited course in any event The free use of this 
preparation, aside from the dangers of toxicity, frequently obscures the 
clinical picture and often gives rise to a latent course of the disease 
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Latent forms of mastoiditis and its complications are known to occur 
Our point of view legardmg the admimstiation of sulfanilamide for 
minoi infections of the nppei pait of the lespiratoiy tiact is necessarily 
subject to change, however, for the piesent we use the drug only m 
otitic complications, such as meningitis, sinus thrombosis and abscess 
of the brain Pi ophylactically we use it also m the so-called protective 
or sympathetic foims of meningitis associated with mastoiditis and its 
complications Because of its tendency to obscure the clinical course of 
the infection, oui point of view at piesent is that sulfanilamide should 
be used cautiously if at all m acute otitis media It is contraindicated 
during the course of suspected mastoiditis befoie opeiation and also 
after opeiation unless a diagnosis of one of the complications mentioned 
has been made 

To be more specific, we feel that foi the piesent, at least, the 
indications for this foim of chemotheiapy fiom our expeiience are 
as follows 

Sufanilamide may be given in otitis media before suppuration 
has taken place We have not had sufficient expeiience in its use in 
this stage but pediatrists report favoiable lesults We know, how- 
ever, that otitis media of this type commonly proceeds to spontaneous 
resolution 

Occasionally, m cases of extreme bacterial meningitis (streptococcic 
or pneumococcic) , intensive administration is indicated before opera- 
tion (twenty-four to tliirty-six houis) and then postoperatively 

In sympathetic meningitis secondary to an extradural abscess, an 
abscess of the brain oi labyrinthitis, sulfanilamide should be given 
Removal of the otitic focus is imperative 

In thrombosis of the lateral sinus, as soon as the diagnosis has been 
established, administration of sulfanilamide should be instituted, fol- 
lowed by thorough opeiative intervention It should be continued dur- 
ing the postoperative period The drug is especially useful in instances 
of continued otitic sepsis, even though a thorough operative procedure 
has been previously perfoimed In such conditions phlebitis of various 
venous radicles tributary to the lateral sinus and inaccessible to sur- 
gical intervention may be responsible for the continuation of the sepsis 

In petrositis sulfanilamide should not be admmisteied during the 
period of observation because of the danger of masking the clinical 
course and thus interfering with the proper management of the condi- 
tion Should operation be indicated, it is advisable to give sulfanilamide 
promptly in the usual manner 

That the indiscriminate use of sulfanilamide may result m latent 
forms of infection of the middle ear or the mastoid and their complica- 
tions has been mentioned but scantily in the literature The important 



560 


ARCHIVES OF OTOLARYNGOLOGY 


fact that sulfanilamide tends to mask the clinical picture of otitic infec- 
tion has been observed sufficiently often to warrant drawing attention 
to it A striking example of latency due to the administration of 
sulfanilamide was recently lepoited by Smith and Coon,' who stated 
that it IS possible that a model ate dose of sulfanilamide will partially 
control meningitis so that it will present an unfamiliar clinical picture 
During the course of acute suppuration of the middle ear their patient, 
a 6 yeai old child, had been leceiving moderate doses of sulfanilamide 
Following a mastoidectomy a clinical picture of sepsis presented itself, 
1 e , the patient had a spiking temperature between 100 and 104 F , 
foi which no other cause could be assigned, despite negative blood 
cultuie A Tobey-Ayei test was done to confirm a strong suspicion 
of the presence of thrombosis of the lateral sinus, but to the astonish- 
ment of those present the spinal fluid was cloudy, show’^ed a high cell 
count and on culture 3 'ielded Streptococcus haemolyticus The patient 
had been euphoric and symptom free thioughout The mastoidectomy 
w'as revised, and intensive sulfanilamide therapy was then given, fol- 
lowed by lecoveiy 

Relative to the masking of the clinical course resulting from the 
administration of sulfanilamide is the following note, appended to an 
interesting article by Ballengei , Elder, McDonald and Coleman “ 

Note — Since this paper was read, confirmation of our conclusions has been 
offered by J S Lockwood (ObsciW'ations on the klode of Action of Sulfanilamide 
and Its Application to Surgical Infections, Am Sutg 108 801-812 [Nov ] 1938) 
Loclavood showed that even a small amount of peptone or of peptone-like products 
greatly retards the germicidal activity of sulfanilamide As far back as 1911 
Bainbridge had shown that some species of bacteria are unable to break down the 
protein molecule to obtain essential nitrogen In consequence they starve to death 
in serum protein or egg albumin unless predigested protein in the form of peptone 
is supplied Lockwood asserted that pus and tissue undergoing necrosis contain 
peptone-like products which prevent sulfanilamide from acting on the micro-organ- 
isms with the maximal effect that characterizes its effect on diffuse nonsuppurative 
infections In a later paper (Studies on the Mechanism of the Action of Sulf- 
anilamide, JAMA 111 2259 [Dec 17] 1938) Lockwood and his associates 
stated that relapses “were frequent m patients with localized infections contain- 
ing necrotic tissue, such as mastoiditis and abscesses, whereas in bacteremia and 
erysipelas they were not encountered” They asserted that “the presence of 
debris, human or bacterial, diminished the effectiveness of sulfanilamide on the 
hemolytic streptococcus ” 

2 Smith, H B , and Coon, E H Meningitis Due to a Hemolytic Strepto- 
coccus Report of Two Cases with Recovery After Use of Prontosil and 
Sulfanilamide, Arch Otolaryng 26 56 (July) 1937 

3 Ballenger, E G , Elder, O F , McDonald, H P , and Coleman, R C 
Failures in the Treatment of Urinary Tract Infections with Sulfanilamide, J A 
M A 112 1569 (April 22) 1939 
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Otologists for a long time have been familiai with the clinical course 
of otitic infection due to Pneumococcus type III The characteristic 
insidious clinical picture which an infection with this organism produces 
IS almost identical with that lesultmg in some cases fiom the use of 
sulfanilamide duiing acute otitis media There is the same freedom 
from pain , tendei ness ovei the mastoid, which may be pi esent at first, 
soon lessens oi disappeais, there may be apparent impiovement of 
the infection in the middle ear, indicated by diminution or absence of 
dischaige, but on further examination one notes the appearance of an 
unresolved infection, i e , a thickened dium with absence of landmarks 
Resolution may be much delayed, oi a recurience of signs of infection 
of the middle eai, with evidence of involvement of the mastoid or an 
otitic complication, may rathei abi uptly follow a longer or shorter period 
of latency Otitic complications run an asymptomatic or atypical 
course, as pointed out in a numbei of cases which we have reported 
We suggest to those who are of the opinion that sulfanilamide should 
be given from the \ery beginning of otitis media that the patients be 
carefully obseived ovei an extended peiiod, despite apparent impiove- 
ment in the otic picture and absence of symptoms, furthermore, as a 
therapeutic test, we advise the discontinuance of the drug for a few 
days duiing the period of obseivation to note whethei a recrudescence 
of signs or symptoms of postauncular infection occuis We have made 
the latter obseivation in a number of instances in which the drug had 
been given for a consideiable time 

The reports of cases 1 to 6 and case 15, with the comments, illustrate 
the various phases of the masking effect of sulfanilamide obseived in 
some cases of otogenous infection 

The administiation of sulfanilamide has vaiied greatly from the 
time of its early use to the pi esent As the newer knowledge of its 
action, toxicity and theiapeutic effect has come to light, modifications 
of the usual clinical pictuies have been observed Early m its use 
small doses were administered at iiiegular intervals and then with- 
drawn with the onset of cyanosis With the knowledge that oxygen 
capacity, carrying power and saturation weie but little affected, larger 
doses were given Biglei, Clifton and Werner^ administered the drug 
by mouth on the basis of 15 grams (1 Gm ) to 20 pounds (9 Kg ) of 
body weight iriespective of age, sex or color Long and Bliss® gave 
an initial dose of fourteen to sixteen 5 gram (0 32 Gm ) tablets of 
sulfanilamide with the intention of obtaining a concentration in the blood 

4 Bigler, J A , Clifton, W M , and Werner, M The Leukocyte Response 
to Sulfanilamide Therapv, JAMA 110 343 (Jan 29) 1938 

5 Long, P H, and Bliss, E A Para-Aminobenzenesulfonamide and Its 
Derivatives Clinical Observations on Their Use in the Treatment of Infections 
Due to Beta Hemolytic Streptococci, Arch Surg 34 351 (Feb ) 1937 
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of 10 mg per hundied cubic centimetcis within four hours m patients 
weighing 100 pounds (45 Kg ) To maintain this level three 5 grain 
(0 32 Gm ) tablets \\eie admimsteied eveiy four hours For patients 
weighing SO to 90 pounds (23 to 41 ICg ) an initial dose of six to ten 
5 grain (0 32 Gm ) tablets was gnen, followed by a maintenance dose 
of two to three 5 gram (0 32 Gm ) tablets every four hours The 
same authors suggested foi h}podeimocl3Sis m adults, an initial dose 
of 500 cc of an 0 8 pei cent to 1 per cent solution, followed by 300 cc 
of the same solution at eight hour intervals 

The method of admmistiation that we have adopted is similar to that 
of Long and Bliss Since the drug is apparently completel} absorbed 
from the gastrointestinal tiact in four houis, the four hour main- 
tenance dose was selected It is our aim for all severely toxic patients 
to attain a concentration in the blood of 10 to 15 mg per hundred cubic 
centimeteis as rapidly as possible In an effort to do this, all available 
routes of administration are attempted, according to the patient’s abiht} 
to take the drug b}'^ mouth When this is impossible, hypodermocl} sis 
and intravenous and intramuscular routes are employed Intrathecal 
administration was soon discontinued because of the marked cytologic 
change caused by the drug, with elevation of temperature Also it 
was noted by Marshall ® that the concentration m the cerebro- 
spinal fluid IS close to the concentration in the blood and intrathecal 
administration is of no advantage Since forty-eight hours w^as required 
for the beginning of a therapeutic effect, our greatest dose is gnen 
early, with a maintenance dose that depends on the concentiation in the 
blood Since, as has been showm, the latter A’^aries directly wuth urinary 
output, an attempt to limit fluids during the first tw'enty-four hours 
tends to earlier attainment of a higher concentration 

Because of the rapid loss by excretion of the drug, it is our policy 
to continue its admmistiation day and night at regular three or four 
hour intervals, thus assuring maintenance of the level in the blood 

It is our experience that not all patients of the same weight respond 
similarly to identical dosage We therefore vary our dosage with differ- 
ent patients according to the concentration attained in the blood 

Our dosages are modified considerably by the severity and toxicity 
of the patient’s condition Ottenberg'^ stated that in overwhelming 
infections one should disregard the possible toxic systemic effects of the 
drug in an attempt to overcome the infection as early as possible As 
will be pointed out, the piogressive fall m hemoglobin witnessed during 
the administration is controlled by small lepeated transfusions 

6 Marshall, E K, Jr The Determination of Sulfanilamide in the Blood and 
the Urine, Proc Soc Exper Biol & Med. 3G 422 (April) 1937 

7 Ottenberg, R Treatment of Hemolytic Streptococcus Infections and 
Newer Applications of Sulphanilamide, Bull New York Acad Med 14 453 
(Aug) 1938 
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Marshall ® sho\\ ed that stdfanilamide is almost equall}' distributed 
in all tissues of the body, excluding fat and bone It is the latter finding 
that makes it imperative for sulfanilamide to be used only after the 
suppurative focus m the bone has been eradicated 

When severe infections appear to be overcome, it is a natural ten- 
dency to reduce the intake of a potentially toxic drug like sulfanilamide 
In a number of our cases premature discontinuance of the drug was 
followed shortly by exacerbation of the symptoms previously mentioned 
Administration of the drug was again influential in clearing the infection 
Gradual reduction of the intake is advisable and should depend on the 
clinical course and the progress of the patient unless, of course, signs 
of acute intoxication supervene 

It has been our experience with the use of proprietary prepaiations 
like neoprontosil that the exact calibration of the drug is more difficult 
than with sulfanilamide itself The complicating factor of the azo dye 
confuses the known indexes for its use Since it is probable that the 
aforementioned drug acts by a reduction to sulfanilamide and that in 
the prontosil molecule sulfanilamide is the effective radical for treatment 
of infections, sulfanilamide is the drug of choice 

Wlien the clinical indications existed, we have supplemented sulf- 
anilamide therapy with small repeated blood transfusions to combat the 
hemolytic effect of the drug Occasionally, specific antiserums have 
been used, but they were gnen empirically in streptococcic infections 
and without controls 

Basman and Perley® suggested supportive treatment with isotonic 
sodium lactate or lactate-Ringer solution and dextrose to combat acidosis 
and dehydration 

Bail}, and sometimes more fiequent, lumbar punctures are done both 
for relief of intracranial hypertension and for drainage There is 
apparently no more advantage in continued drainage than in frequent 
lumbar taps 

During the past few months numerous encouraging repoits have 
appeared in the British medical journals, especially the Lavcet, on the 
treatment of severe, fulminating pneumococcic meningitis of otitic and 
other origin The drug used, sulfapyridine, is variously referred to 
(for instance, as M & B 693 and dagenan) and is essentially sulfanil- 
amide with a pyridine substitution factor It is said to be more effective 
than the original preparation, sulfanilamide, against both streptococcic 
and pneumococcic infections As yet, our experience with the drug 
does not wan ant commitment, but the reports of its use are highly 
fa^olable The toxicity of the diug is said by various obser^rers to be 
less than that of sulfanilamide 


8 Basman, J , and Perle\ , A 
Sulfanilamide at St Louis Children’s 


M Report of Patients Treated with 
Hospital, J Pediat 11 212 (Aug) 1937 
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REPORT or CASES 

The following cases aie lepoiled with comments to illustrate many 
of the points discussed 

Case 1 — D Y ga-\e a liistor\ of pain in the left ear, followed one week later 
by myringotomy with Str haemohticiis obtained from the ear A thin pulsating 
discharge continued for the next three weeks Hearing was impaired, the nasal 
sinuses were clear The patient ^\as gi\en 10 grains (0 6 Gm ) of sulfanilamide 
every four hours Twenty-two davs after the onset of infection, nystagmus 
to the right and left developed, more marked to the left This continued unabated, 
associated with supraorbital headache The middle ear showed evidence of reso- 
lution up to tlie daj before operation, when the ear drum became full and the 
middle ear began to discharge On pressure over the mastoid, the patient com- 
plained of slight soreness but no actual pain The administration of sulfanilamide 
was stopped 

Mastoidectomy was performed on the left, and marked destruction of the 
mastoid was observed, the dura was covered with fine granulations The possi- 
bility of petrositis was considered because of the nocturnal pain, slight postauricu- 
lar tenderness, thick discharge, subfebnle course and nvstagmus directed to the 
diseased ear The patient is now apparently on her way to recoverj 

Comment — The clinical pictuie was masked by sulfanilamide, which 
produced a low tempeiature, absence of pain and evidence of resolution 
of the infection in the middle ear without signs of mv^oh'ement of the 
mastoid Petiositis was the first indication of an otitic complication, 
without apparent postauricular disease 

A great deal more pathologic change m the mastoid was found than 
was clinically suspected 

In the early stages, postauricular tenderness was marked Following 
the administration of sulfanilamide, the tenderness was definitely absent, 
although there w'ere evidences of petrositis 

Case 2 — In T A , a 10 year old girl who had scarlet fever, acute obtis 
media developed, for which mvTingotoniv was performed The ear drained con- 
tinuously and profusely The area over the mastoid was not tender The patient 
had been given sufanilamide for thirty days, about 20 to 30 grains (13 to 19 
Gm ) per day, with no cessation of the aural discharge For one month there 
was no headache or postauricular pain 

When first seen, the child had a temperature of 99 5 F and was comfortable 
Vague temporal headache had occurred one day before There v'ere slight 
postauricular tenderness and a profuse discharge The administration of sulf- 
anilamide was stopped, and the next day the temperature rose to 102 F The child 
became restless, and headache became marked Postauricular tenderness was 
definitely increased 

Simple mastoidectomy revealed extensive disease everywhere m the mastoid, 
with complete destruction of the zygoma and the tip Culture of material 
removed at operation revealed Str haemolyticus beta 

Comment — Sulfanilamide was gwen early in acute otitis media 

Definite progression to coalescent mastoiditis occurred despite the 
drug 
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Headache, fevei and olhei clinical evidence weie absent, despite 
maiked destiuction of the mastoid 

Twent 3 '--four houis aftei the discontinuance of sulfanilamide, fever, 
headache and postauncular tenderness appealed, when the masking 
effect of the diug was lemoved 

The ineffectuality of the diug m the piesence of a suppuiative focus 
and its capacity to attenuate the couise of disease without preventing 
its progiession weie demonstrated 

Case 3 — I C , a 5 year old white boy, had pain in the left ear two days 
before admission to the hospital, following cough and fever for ten days Examina- 
tion revealed an acutely ill child The right ear drum was normal , the left was 
full, red and covered with hemorrhagic blebs and a thin pulsating discharge 
Signs of bronchopneumonia were present The child was given sulfanilamide with 
the onset of otitis 

Two days after admission, the tempeiatuie rose to 105 F , the child became 
irritable, and there were meager clinical signs suggestive of meningeal irritation 
Lumbar puncture showed an increase of pressure, with cloudy fluid containing 
230 cells per cubic centimeter, with 92 per cent polymorphonuclear cells Subse- 
quently the fluid was reported to contain Str haemolyticus beta, as did the culture 
of material from the middle ear A blood culture was sterile 

The child was given sulfanilamide at four hour intervals day and night, 
120 grains (7 8 Gm ) were given the first twenty-four hours and the dose then 
reduced to 90 grains (5 8 Gm ) per day The concentration in the blood was 
kept at 8 to 10 mg per hundred cubic centimeters The fever precipitously subsided, 
and the child was comfortable during the next ten days, despite the persistence 
of meningitis, indicated only by examination of the spinal fluid Within forty-eight 
hours after the administration of larger doses of sulfanilamide (90 grams [5 8 
Gm ] daily), all clinical evidence of meningitis disappeared except for the findings 
in the spinal fluid The high cell count continued for a few days, and the poly- 
morphonuclears, which had increased, were soon replaced by lymphocytes, until, 
on the day before the mastoidectomy, the spinal fluid showed a count of 12 
lymphocytes Culture of the spinal fluid revealed Str haemolyticus on only one 
occasion A few days later, however, slight but increasing postauncular tender- 
ness was noted, with persistence of moderate aural discharge 

Twelve days after admission and ten days after the onset of meningitis, simple 
mastoidectomy was performed Complete destruction of the mastoid without 
involvement of the dura or lateral sinus was found 

Comment — Meningitis occuiiing two days aftei the onset of acute 
otitis media was clinically conti oiled by massive doses of sulfanilamide, 
the child remained comfoi table and playful, with a tempciature of 100 
to 100 5 F , despite meningitic activity, indicated only by lumbai 
puncture 

Oui clinical concept of mastoiditis Avas definitely alteied by sulfanil- 
amide 

Case 4 — R R, aged 25, had had acute infection of the upper part of the 
respiratory tract six days before her admission to the hospital On the mornmo- 
of admission she complained of severe pain in the left ear and supraorbital headache 
on the left 
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Examination revealed acute otitis media, with all landmarks missing The 
hearing w'as impaired Myringotomy w'as performed with the patient under 
general anesthesia, thick pus was obtained under pressure, which subsequent!} 
}ielded a culture of Str Incmolyticiis After myiingotonn, the car continued 
to discharge a thick purulent secretion, and tenderness o\er the left mastoid 
de\ eloped on the fourth da} The patient was then guen sulfanilamide, 90 grains 
(5 8 Gm ), each day for si\ da}S During thic period the discharge diminished 
greatly, the drum remained full, and tenderness o\er the mastoid was still present 
but was diimmshed On the fifteenth da\ of the otitic histor}, the patient com- 
plained of pain behind the left C}e There were a few n\stagmoid jerks when 
she looked to the right, the hearing w'as impaired to perception of a loud w'hisper, 
the patient complained of a loud, anno}ing thumping in her car The fundus 
of the ear revealed a full, pulsating drum, without discharge, visible landmarks, 
or changes in the walls of the canals There was slight tenderness over the mastoid 
and the emissary vein Administration of sulfanilamide was stopped 

The patient remained in the hospital for three and one-half weeks There 
was a picture of dela}ed resolution of the infection in the middle ear Just before 
her discharge from the hospital, i e, on the twent} -third da% of the otitic 
history, the drum still remained full, and only a short process w'as Msible 

The patient was obser\ed closely after her discharge from the hospital, up to 
the sixth W’eek of the otitis, w'hen there was eMdence of the beginning of 
resolution of the infection in tlie middle ear 

Comment — This is a case of acute otitis media in which sulfanil- 
amide had been given The subsequent clinical picture became exceed- 
ingly bizarre, symptoms weie masked, and the infection m the middle 
ear remained unresolved foi six weeks For a considerable period it 
was difficult to state whether we w'ere dealing w'lth a latent mastoiditis 
or an unusual form of otitis media 

Case 5 — C L , a 63 year old w'oman with diabetes, was admitted to the hospital 
with a ten day history of discharge from the ear following infection of the 
upper part of the respiratory tract Culture of material from the ear show'ed 
Pneumococcus type III Simple mastoidectomy, performed three weeks after the 
onset, revealed multiple abscesses every w'here in the mastoid The sinus was 
yellowish w'hite, contained thick pus and was obliterated by an obturating thrombus 
Further procedure was not carried out, because of the patient’s condition Post- 
operatively her diabetic condition was alwa}s under control Sulfanilamide was 
given intravenously and by mouth For three weeks after the operation, her 
condition was subfebnle, and then a sudden chill developed, with a rise of tem- 
perature to 104 F At this time the internal jugular vein was ligated The patient 
died two days afterward, having had preagonal alternating jacksonian tremors 
Blood culture at this time showed Pneumococcus type III Postmortem examina- 
tion showed extension of an obturating thrombus to the torcular Herophili, into 
the superior longitudinal sinus and over to the opposite lateral sinus and jugular 
bulb 


Comment — Thrombosis of the lateral sinus was due to Pneumo- 
coccus type III 

The postoperative course may have been altered by sulfanilamide 
This form of medication should not be given postoperatively unless 
the sinus has been thoroughly obliterated There is a risk of masking 
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the tiue clinical pictuie while progressive extension of the thrombo- 
phlebitis takes place 

Case 6— J L, a woman 22 years of age, had an infection of the upper part 
of the respiratory tract two weeks before her admission to the hospital Four 
days before admission pain in the left ear developed, followed by myringotomy 
one day later For two days before admission she had been dizzy , the type of 
vertigo was not carefully described The temperature ranged between 100 and 
102 F , she did not have chills or convulsions, but she did have marked parietal 
headache 

Ten days after admission signs of acute mastoiditis developed, and simple 
mastoidectomy was done on the left, with the patient under general anesthesia 
The mastoid was large, with no destruction of the intercellular septums Each cell 
contained thin pus, from which Str haemolyticus beta was subsequently cultured 
After operation the patient had sustained febrile reaction, which could not be 
accounted for by a local aural condition Fifteen days after operation she began to 
complain of pain over the left eye, and at this time the possibility of suppuration 
of the petrous pjmamid was thought of Examination of the nose and paranasal 
sinuses did not reveal anything at this time Twenty days after the original 
mastoidectomy, the wound was revised, and the petrous pyramid was investigated 
Granulations were removed from the plate of the sinus and that of the middle 
fossa No tract was visible in or around the semicircular canal The squama 
was removed and the dura of the middle fossa elevated from the superior surface 
of the petrous pyramid This was done with ease, because a large amount of 
fluid was removed by spinal tap prior to operation A large gush of nonodorous 
thick creamy pus was obtained from a pit about inch (13 cm ) anterior 
to the arcuate eminence A rubber drain was inserted and the wound closed 
Culture of the pus showed Str haemolyticus The patient received repeated trans- 
fusions Lumbar puncture, performed five da 3 '^s later because of headache and 
some rigidity of the neck, revealed evidence of meningitis, with fluid containing 
4,500 cells, 80 per cent polymorphonuclears and 20 per cent lymphocytes, and 
yielding no organisms on smear At this time, one month after the original 
mastoidectomy, the possibility of ari abscess of the brain was considered, but no 
localizing signs were found Repeated spinal taps were done The patient 
was given large doses of sulfanilamide, the hemoglobin watched and the 
sulfanilamide content of the blood and spinal fluid determined at regular intervals 
About forty days after the original operation it was first noticed that anomia 
and a few vague changes in the deep and superficial reflexes had developed 
Blood cultures were repeatedly negative At this time an abscess of the brain, 
loculated meningitis and otitic hydrocephalus were all considered, but no definite 
diagnosis could be made Because of the persistence of the findings in the 
spinal fluid, the wound was reinvestigated The dura was seen to be covered 
by a thick yellow exudate, and on elevation of the dura of the middle fossa again 
a gush of thick creamy pus appeared Loculated pockets were not found Because 
of the persistence of fever and of the findings in the spinal fluid, repeated attacks of 
vomiting and transient anomia, eight days after the reexploration of the petrous 
pyramid an exploratory craniotomy for an abscess of the left temporal lobe of 
the brain was performed Aspiration in several directions in the temporal lobe 
failed to show any pus The dura was incised, and it was noted that the brain 
had a peculiar yellow discoloration, but no pus was found After the craniotomy 
the patient’s condition was about the same until dressing was done ten days 
later and the probe fell into a cavity in the temporal lobe A few ounces of thick 
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pus escaped After drainage of this abscess ca\iti, tlic patient’s condition progres- 
sively improved, the neurologic sjniptoms gradually subsided, and except for 
the peculiar mental changes, the patient appealed to be getting well Graduallj 
thereafter, the spinal fluid became clear, the mental state icturncd to normal, the 
temperature became normal, and the patient progressed to an uncicntful recoverv 
with no sequelae other than some diminution of hearing 

Comment — The patient had acute mastoiditis complicated b} sup- 
purative petrositis, sti cptocococic meningitis and an abscess of the 
tempoial lobe 

The clinical picture of otitic meningitis was masked by the use of 
sulfanilamide On a number of occasions except for a moderate fever 
the patient was symptom free Ph3Sical signs w'eie absent, and yet 
spinal tap gave definite evidence of meningitis, i c , an increase in cells 
and stieptococci 

Until the otitic focus was adequately dealt with, sulfanilamide only 
partially controlled the meningitis 

The couise (tw'O and one-half months) of meningitis w^as prolonged 
undei administiation of sulfanilamide 

Case 7 — B R, a Gcrnnn cmigicc, came to America eight dajs prior to her 
admission to the liospital Slie was pcrfectlv well up to three da\s before admis- 
sion, when pain m the nglit ear dc\ eloped Myrmgotomj w'as done on the da\ 
before admission, with discharge of pus 

The patient w'as acuteh ill and complained of occipital and frontal headaches 
Examination of the ear showed a seropuiulent nonpulsating discharge on the 
right side The hearing w'as poor Evidence of mastoiditis was not present 
The nose showed some mucopus and crusts on both sides The mucosa was acutelj 
inflamed Smears from the sphenoid smus at this time show'ed some pus cells and 
some gram-positive diplococci The patient had moderate stiffness of the neck, 
a positive Kernig sign and absence of the abdominal reflexes There was sug- 
gestive parabsis (lower) of the light facial nene 

Spinal tap on admission show'cd the fluid with a ground glass appearance, 
under increased pressure There W'cre 1,800 cells per cubic centimeter with 94 
per cent polymorphonucleais Organisms w’cre not seen on smear The blood 
count was 10,000 cells per cubic centimeter, w'lth 84 per cent polvmorphonuclears 
A culture of the first spinal fluid was negative The patient was gnen anti- 
menmgococcus seium intraspmally Sulfanilamide therapj w'as begun immediatelv 
Spinal tap done the next day showed 1,200 cells, wuth 90 per cent poljmorpho- 
nuclears Culture of the spinal fluid contained Str haemolyticus beta 

Examination of the ear at this time showed a thick purulent pulsating dis- 
charge from the middle ear, with the peripheral paralysis of the facial nerve 
still moderately well marked At this time, however, there was a large central 
perforation of the drum, w'hich had not been seen, or was not present, before 
It was difficult, therefore, to decide whether the patient had had chronic otitis 
with an old perforation or whether the picture was that of acute massive destruction 
of the drum Another spinal tap, done four days after admission, showed the 
fluid to contain Str haemolyticus beta Because of the paralysis of the facial 
nerve and the picture in the middle ear, w'e W'ere inclined to believe at this time 
that the mastoid was the seat of the primary focus Operation, however, was not 
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performed For three or four days, the patient was treated with neoprontosil » 
and sulfanilamide m massive doses The cell count of the spinal fluid became 
progressively less, with diminution of the number of polymorphonuclears and an 
increase m the number of lymphocytes The culture of the spinal fluid, which on 
three occasions had contained Str haemolyticus beta, was now negative 

Eight days after admission, a marked urticarial eruption developed, probably 
due to the serum Slowly but progressively the paralysis of the facial nerve 
became less marked, the spinal fluid became cleaier throughout the patient’s stay, 
and the results of examination of the nose and throat weie considered entirely 
negative The condition improved markedly , the dischai ge from the ear became 
scant, the perfoiation became smaller, finally, spinal tap showed a normal chemical 
and cytologic pictuie and no growth 

The patient was in the hospital for eight weeks before she was discharged as 
cured 

SULFANILAMIDE THERAPY 

3/27 to 3/28 40 cc of neoprontosil (given intramuscularly) 

300 cc of 0 8 per cent solution of sulfanilamide (given 
subcutaneously) 

3/28 to 3/29 80 cc of neoprontosil (given intramusculaily) 

3/29 to 3/30 60 cc of neoprontosil (given intramuscularly) 

SO grains (3 2 Gm ) of sulfanilamide 
3/30 to 3/31 SO grains (3 2 Gm ) of sulfanilamide 
3/31 to 4/1 60 cc of neoprontosil (given intramuscularly) 

4/1 to 4/2 20 grains (13 Gm ) of sulfanilamide 

4/2 to 4/3 SO grains (3 2 Gm ) of sulfanilamide 

4/3 40 grains (2 6 Gm ) of sulfanilamide 

4/4 40 grains (2 6 Gm ) of sulfanilamide 

4/S 40 grains (2 6 Gm,) of sulfanilamide 

4/6 20 grains (13 Gm) of sulfanilamide 

4/10 20 grains (13 Gm ) of sulfanilamide 

Comment — Otogenous stieptococcic meningitis developed three days 
from the onset of otitis media 

The patient recovered, without operative inteivention, with the use 
of sulfanilamide over a long period 

The importance of a knowledge of the pathway of invasion of the 
meninges is illustrated 

Case 8 — P K , a 13 year old girl, was admitted to the otologic service of the 
Mount Smai Hospital with a history of infection of the upper part of the respira- 
tory tract followed by pain in the right ear, for which myringotomy had been 
performed three weeks previously On admission, the child was acutely ill, 
somnolent but responsive 

Findings of interest were essentially limited to the ears The right ear showed 
a pulsating, purulent discharge, which reappeared after it was wiped away The 
duration of the discharge, as stated was three weeks There was slight but 
definite tenderness over the antrum of the mastoid, with no definite changes in the 
walls of the canals There was slight weakness of the external rectus muscle 
on the right Examination of the nose showed a small amount of mucopurulent 

9 The disodium salt of 4-sulfamidophenyl-2'-azo-7'-acetvlamino-l'hydroxy- 

naphthalene-3',6'-disulfonic acid This is the substance previously known as 
prontosil soluble and as prontosil 
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secretion but no pus in the sphcnoethmoid recess The pharynv was granular 
and injected The left ear was normal The neck was definitcl} rigid The deep 
reflexes were depressed The corneal reflex was not diminished The pupils reacted 
well There was slight blurring of the nasal margin of both disks in the fundus 
An addendum to the history stated that the child ^\as suddenly unable to hear 
a few da 3 's before admission Examination with the Barany noise apparatus 
seemed to show that no hearing was present in the right ear, there was, howeier, 
prompt vestibular response on caloric examination 

A spinal tap done on admission showed the fluid to lx: turbid, under an 
initial pressure of 360 mm , with 7,200 cells, 90 per cent of u Inch were polj - 

Admmtstration of Sidfanilanndc vi Case 8 (P K ) 


Sulfanllnmldc Administered 

A — — , 





XA 

G 




nE 

G 

P5 

c 

S 

"55 




O 0*3 

*3 J? a 

eS 

CJ 

tn 

G 

O 

C 

B. 

r 

Xm 

PS. 

,£,= '3 

S o — 
e- *- G 

O o 

S c 


Day 

C 

o 

oy*? 

isl 

o 

o 

pH 

> 

f* 

*’■ » 

Hn w 


go 

O.C 

® r- 

y£ 

S o- 

g o 
O.G 

® e 
y£ 

tr 

C 

f- 

b 

Culture 

1 


7 200 








Positlie 

2(OpcntIon) 

4,200 

30 

4 8 

104 





Posltlie 

3 


750 

85 


85 




500 

Jicgalhc 

4 

GO 

1,200 

50 


50 

67 


190 


Iscgatlic 

5 


50 


50 





Ncgill'e 

C 

71 

420 

00 


CO 

95 


215 


^egatlie 

7 


380 

50 


50 





^cgative 

8 

70 

300 

50 


50 

67 

Trace 

200 

500 

Xegalhe 

n 


800 

57 


'll 





Negatlic 

10 


180 

45 


45 

4 5 


113 


Posltlie 

11 


2,800 

52 


52 





Negitlve 

12 


1,400 

90 

24 

127 





PosKlie 

13 

64 

1 coo 

140 

24 

177 




400 

^cgativc 

14 

65 

6,000 

170 

24 

207 

63 

50 



Posltli e 

15 

55 

1,500 

200 


200 

8 7 

6 9 

116 

500 

Positive 

16 

6o 

4,000 

200 


200 

10 5 

8 0 


300 

Poslthe 

17 

69 

4,000 

250 


250 

9 7 

11 1 

157 


Posltlie 

18 

69 

2 750 

280 


280 

12 0 

11 5 

250 


Positive 

19 


2 500 

280 


280 

13 3 

13 3 



Positive 

20 

68 

2,400 

280 


280 

13 3 




Negative 

21 

59 

650 

280 


280 

9 1 



400 

Negatii e 

22 

68 

200 

280 


280 





Negative 

23 

72 

100 

205 


265 





Negative 

24 

79 

50 

215 


215 





Negative 

25* 

80 

none 

200 


200 





Negative 


* From the twenty-fifth day of illness to the patient’s discharge, on the fortieth day, the 
dosage of sulfanilamide was diminished to 22i4 grains per day, and then It was stopped, as the 
clinical picture improved 

morphonuclears No organisms were seen on smear The Wassermann and 
Kahn reactions were negative The impression on admission was that the child 
had meningitis of otitic origin With the patient under anesthesia induced by 
avertin with amylene hydrate, nitrogen monoxide and ether, a simple mastoid- 
ectomy was performed The mastoid seemed moderately sclerotic and filled with 
diploic bone No frank pus was visible, but a tremendous amount of softemng 
was found in the initial groove, especially behind the sinus The squama was 
removed, exposing the dura of the middle fossa 

Massive doses of sulfanilamide ivere immediately prescribed, and the child 
was given repeated transfusions The spinal fluid contained Str haemolyticus on 
admission and on twenty subsequent occasions The child made a slow but 
progressive recovery Nuchal rigidity persisted for a long time after the spinal 
fluid ceased to show any organism There was a persistently subfebrile course, 



MAY BAUM ET AL —SULFANILAMIDE THERAPY 


571 


which could not be accounted for by any suppurative focus In view of this, it 
was felt that sulfanilamide might be responsible, and when its administration was 
discontinued, the fever immediately subsided and the temperature stayed down 
At the time of the patient’s discharge there was no evidence of any residua except 
slight facial asymmetry and barely perceptible weakness of the right external 
rectus muscle 

Comment — ^Neopiontosil® had been administered at the onset of the 
illness 

The interesting gross findings in the mastoid at operation were 
probably influenced by the use of sulfanilamide 

Control of meningitis b}’’ means of massive doses followed a flaie-up 
during the administration of small doses 

The persistent subfebiile couise aftei appaient iecover> fiom menin- 
gitis was unaccounted for by the suppurative focus and promptly con- 
trolled by the discontinuance of sulfanilamide theiapy 

Case 9 — In E G , a 6^ year old boy, following an infection of the upper pait 
of the respiratory tract mneteen days before his admission to the hospital, 
measles developed The course was uneventful until ten or eleven days before 
admission, at which time he complained of pain in the ears Myringotomy, five 
or SIX days later, was followed by a discharge from the ears Chills or convulsions 
were not present At 3 a m on the day of admission the child became drowsy 
and vomited Drowsiness progressed during the dav The temperature had been 
100 to 104 F during the past week A cough was not present 

Examination on admission revealed an acutely ill, dehydrated, semistuporous 
child, in a toxic condition The pharynx and nose were congested but otherwise 
did not yield significant observations The right ear drum was full , landmarks 
were not visible There was a small amount of discharge from an anterior 
perforation, which did not quickly reappear Tenderness over the mastoid was 
not present In the left ear, the drum was full, landmarks were not present, 
there was an active pulsating discharge from an anterior perforation, and definite 
tenderness over the mastoid was noted The heart and lungs were essentially normal, 
without murmurs There was slight impairment of response to percussion over the 
bases of both lungs, suggestive of early bronchopneumonia Examination of the 
abdomen revealed that the spleen was not palpable Neurologic examination 
showed rigidity of the neck, positive Kernig and Brudzmski signs and depressed 
reflexes Examination of the eyes disclosed good extraocular motion, without 
paralysis, that of the eyegrounds showed congested vessels, without papilledema 
The impression on admission was that the child had meningitis of otitic 
origin Culture of material from the ear, blood culture, lumbar puncture and 
roentgenograms of the mastoids and of the lungs for bronchopneumonia were 
advised 

Lumbar puncture on admission yielded a fluid containing 2,600 cells, with 
78 per cent polymorphonuclears and 22 per cent monocytes A centrifuged speci- 
men showed no organisms on smear Roentgen examination showed an infantile 
mastoid witli two or three large cells, without marked destruction The pulmonary 
fields showed infiltration of the bases of the lungs The leukocyte count was 
13,300 cells, with 73 per cent polymorphonuclears, 18 per cent of which were 
nonsegmented, 25 per cent lymphocytes and 2 per cent monocytes The hemoglobin 
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content was 78 per cent, Wassermann and Kahn reactions were ncgatne and 
the urine normal 

The child was nnmediateh gi\cn a transfusion of 500 cc of citrated blood, 
without immediate reaction 

Bilateral mastoidectom}' was performed, .witli the patient under anesthesia 
induced by avcrtin with amjlene hjdrate and nitiogen tnono\ide in routine fashion 
On the right side, frank pus on reino\nl of the corte\ and a moderate amount of 
penantral sclerosis were found On remo\al of the dural plate an epidural 
abscess was uncapped No perisinai abscess was obser\ed A large gush of 
pus in the region of the z\goma, probablj due to a broken-down gland, was 
seen Ihe bone was diploic, with three large cells On the left side, frank 
pus w'as found on remoaal of the cortex Little cellular structure was noted 
No epidural or perisinal abscess was obseraed Prior to operation 15 cc of spinal 
fluid had been withdrawn A continuous intraaenous infusion of phasiologic solu- 
tion of sodium chloride ran slowh' throughout the procedure Culture of materal 
from each mastoid jielded Str hacmolj ticiis 

The child was given massiae doses of sulfanihmide, repeated lumbar punctures 
and repeated small transfusions Despite intense “cianosis,” administration of 
sulfanilamide was continued The child made slow but progressue improaement, 
and after almost two months made an uneaentful rccoverj 

Comment — Massia'e closes of sulfanilamide aaere giaen as a pre- 
liminar)' ineasme for thirty-six hours, because the patient was too ill 
from otitic meningitis to aaithstand bilateial mastoidectom) 

Prompt recovery folloaaed mastoidectomy, after piolonged use of 
smaller doses of sulfanilamide 

Mild acute hemolytic anemia aaas easily controlled by the propei 
measures 

Case 10 — J R , a 16 jear old boy, aaas admitted to the hospital avith a history 
of haa’ing had chronic purulent otitis media on the left for thirteen jears Ten 
days before admission the patient had an acute exacerbation and taao dajs before 
admission a temperature of 104 F, avith a chill Blood culture on admission 
shoaved Str haemolyticus A mastoid avas found to be completely destrojed 
and the avail of the sinus diseased The lateral sinus avas obliterated and the 
internal jugular vein tied off Thrombus avas not demonstrable Administrabon 
of sulfanilamide, 30 grains (19 Gm ) every three hours, avas started on admission, 
after the blood culture avas taken, and continued postoperativelj The temperature 
rose on three occasions to 103 F and then fell to normal avithin tavelve days and 
stayed so until discharge 

Comment — Sinus phlebitis occurred m acute exacerbation of a 
chronic condition of the ear 

Sulfanilamide avas given in massia^e doses after a blood culture aa^as 
taken and operation decided on 

Case 11 — G B , a 4 year old boy, had a discharge from the ear for three 
months Three days before his admission to the hospital he began to vomit, and 
one day before admission he had a marked swelling behind the ear On admission 
there was a foul-smellmg discharge through an anterior perforation in the left 
drum, with marked postaural tenderness and swelling, drowsiness, paralysis of the 
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left facial nerve, stiffness of the neck and definite evidence of meningitis Spinal 
tap showed 13,000 white blood cells, culture showed Bacillus coh Blood culture 
showed a minute Str haemolyticus of Long Simple mastoidectomy was done, 
and complete necrosis of the entire mastoid was observed, with the dura covered 
by greemsh yellow exudate, which extended over the entire middle and posterior 
fossae, and cholesteatoma m the epitympanum The child was given large doses 
of sulfanilamide and transfusions but died within two days after operation, of 
meningitis 

Comment — B coli and Str haemolyticus (minute) of Long weie 
cultui ed 

The child had been given a “new medicine,” m all piobabihty 
sulfanilamide, foi many weeks aftei the onset of the discharge from 
the ear 

Case 12 — D B , a 5 year old child, was admitted to the hospital with a 
history of fever and headache for two weeks and a thin discharge from the left 
ear for eight days Four days before his admission there was marked postaural 
swelling On the day of admission, he had a chill and a rise of temperature to 
104 F He was toxic and dehydrated , evidence of bilateral pneumonia was noted , 
there was an icteric tint to the skin The right ear drum was essentially normal , 
the left ear showed an active pulsating discharge and sagging of the wall of the 
canal The hearing was impaired, and there was exquisite tenderness over the 
postauncular area A blood culture taken on the day of admission was negative 
Mastoidectomy was done on the left, with the patient under general anesthesia, 
and a completely necrotic mastoid was found The lateral sinus and the dura 
appeared normal The immediate postoperative course was eventful, with chills and 
elevation of temperature to 105 and 106 F Three days after the simple mastoid- 
ectomy, a metastatic focus developed in the left hip, and it was decided to obliterate 
the left lateral sinus This was done about two hours before the last blood 
culture was reported to contain Str haemolyticus The internal jugular vein 
was ligated at that time 

The child was immediately given large doses of sulfanilamide, receiving 20 
grains (13 Gm ) every three hours day and night When he was unable to 
take it by mouth the drug was given intravenously There was a progressive 
fall m the hemoglobin content, which was bolstered by repeated small transfusions 
Evidence of suppuration of the left hip then developed, and incision and drainage 
liberated a great deal of pus The concentration of sulfanilamide in the blood 
was maintained at 10 mg per hundred cubic centimeters The child’s general 
condition improved, and evidence of sepsis completely disappeared The child 
one day complained of pain at the tip of his tongue, and a small ulceration 
appeared A blood count showed a typical picture of agranulocytosis, with only 
1,700 white blood cells, of which 2 per cent were polymorphonuclear leukocytes, 
6 per cent eosinophils, 89 per cent lymphocytes and 3 per cent monocytes Adminis- 
tration of sulfanilamide was immediately stopped, and the child was given repeated 
transfusions, with a prompt polymorphonuclear response Aside from toxic 
hepatitis, which soon disappeared, the child went on to make a complete recovery 

Comment —This case is inteiestmg because of the complication of 
agranulocytosis and the toxic hepatitis Also, sulfanilamide was given 
only when the diagnosis had been made, and in no way were our clinical 
indications obscured 
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Case 13 — R P, an 8 year old child, had had a discharge from both ears 
for two weeks and presented a historj of chills and elevation of temperature to 
106 F on two occasions He uas acutelj ill, with a pulsating discharge from 
the right ear and a less marked one from the left The eyegrounds showed slight 
blurring of the nasal side of the disks Changes in the walls of the canals were not 
noted Blood eulture on admission showed Str haemoljticus Bilateral mastoid- 
ectomy w'as done, and complete destruction of the mastoid was found, with a 
few' granulations on the left sigmoid sinus Fne days later, because of the per- 
sistence of septic fever, the left internal jugular vein w’as ligated and the sinus 
obliterated A mural thrombus w'as found m the bulb Blood culture again showed 
organisms before operation The child was given repeated transfusions and large 
doses of sulfanilamide oralh, intra\ enouslj and intramuscularlj The hemoglobin 
content progressively fell and was bolstered bj' transfusion Fifteen days after 
the second operation the papilledema which was present before the obliteration 
of the sinus disappeared The child made an uneventful recover} 

Comment — Sulfanilamide was given only after the diagnosis w'as 
established, and our clinical picture was not masked 

The hemoglobin content progressively fell with the administration 
of sulfanilamide 

Case 14 — A G, a 3 month old infant, had an infection of the upper part of 
the respiratory tract two weeks before his admission to the hospital, accompanied 
by discharge from the right ear The discharge persisted to three days before 
admission The day before admission he had swelling behind the right ear 

Examination revealed an acutely ill child The auricle of the right ear stood 
away from the head, the canal was narrow and filled with pus The drum was 
poorly visualized Postauricular swelling and periosteal thickening were noted 
The left ear was normal 

Simple mastoidectomy was performed on the right A subperiosteal abscess 
was found, with multiple cortical perforations The cavity of the mastoid was 
completely destroyed The sinus and the dura were not exposed Culture of 
the pus revealed Pneumococcus t}pe V On the day after the operation the 
temperature rose to 105 F , which was considered a reading to be expected post- 
operatively, but the fever persisted from then on, ranging between 101 and 105 F , 
with days of sustained fever Three days after operation, the patient showed 
evidence of increased intracranial tension, i e, bulging of the fontanel, stiffness 
of the neck and Brudzmski’s and Kernig’s signs, without nystagmus The chest 
appeared clear clinically and roentgenologically A lumbar puncture at that time 
showed cloudy fluid, with a 4 plus Pandy reaction, 1,260 cells, 90 per cent of which 
were polymorphonuclears, gram-positive cocci m chains and a negative reaction for 
sugar, according to Neuf eld’s typing, the spinal fluid contained Pneumococcus 
type V 

The child was given repeated lumbar punctures and grains (0 16 Gm ) 
of sulfanilamide every four hours night and day for twenty-four hours 
Sulfanilamide was given in increasing doses up to 30 grains (19 Gm ) per day 
Blood culture four days postoperatively showed Pneumococcus type V Anti- 
pneumococcus serum type V was given intrathecally on eight successive days, a 
total of 117,500 units 

Repeated lumbar punctures showed increased pressure and an increase in 
cells and organisms Concentrations of sulfanilamide were raised to 10 5 mg 
per hundred cubic centimeters There was a slight drop in temperature, but this 
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was transitory The question of abscess of the brain arose, but neurosurgeons 
did not see any indications for an intracranial operation A ventricular tap 
with injection of serum was ineffectual, and the child died twenty-five days after 
admission Permission for autopsy was not obtained 

Comment — The course (25 days) of otitic meningitis due to Pneu- 
mococcus type V in a 3 month infant was much prolonged under treat- 
ment with sulfapyiidme 

Case 15 — In B B , a 7 year old child, influenzal otitis media developed dur- 
ing the course of an infection of the upper part of the respiratory tract Two 
days later spontaneous rupture of the drum occurred The temperature ranged 
between 100 and 101 F for a few days, and a thin discharge from the middle 
ear became profuse Administration of sulfanilamide, 40 grains (2 6 Gm ) 
daily, was begun one week from the onset of the otitis and continued foi six 
days The discharge from the middle ear soon stopped and the beginning of 
resolution was noted The temperature returned to normal, and the general con- 
dition was excellent It was decided to discontinue the administration of 
sulfanilamide because of knowledge of a possible masking effect of the drug 
Thirty-six hours after the administration of sulfanilamide was stopped, the 
middle ear began to discharge profusely, the discharge was thicker than it had 
been at any time, and the drum had a “boggy” appearance Tenderness over the 
mastoid increased, and the patient had spontaneous aural pain The temperature 
ranged between 99 and 100 F After forty-eight hours of observation during 
which the local manifestations increased in severity, it was decided that mastoid- 
ectomy was indicated Operation disclosed free pus and granulations, with areas 
of softening throughout an unusually large mastoid Hemolytic streptococci were 
cultured from pus from the mastoid 

Comment — A latent oi quiescent peiiod duiiiig the administration 
of the drug was shown This case illustrates the importance of careful 
observation of patients who are given sulfanilamide during the course 
of otitis media and the diagnostic value of withdiawal of the drug, to 
determine whether appaient impiovement is only a masking effect 

SUMMARY AND CONCLUSIONS 

The use of sulfanilamide has lesulted in a genuine advance in the 
treatment of certain otogenous infections 

Eradication of the otitic focus is of paramount importance 
Indiscriminate use of the drug may obscure the diagnosis or result 
in masked or latent involvement of the mastoid 

With sulfanilamide therapy, the usual clinical couise of an otitic 
complication may be modified 

Massive doses m the eailier stages, controlled by determinations of 
the concentration in the blood, have given the best results 

Indications for administration are discussed, and illustratne cases 
are cited 
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ORIGIN OF THE QUICK COMPONENT OF 
LABYRINTHINE NYSTAGMUS 

E A SPIEGEL, :MD 

PHILADELPHIA 

A\D 

J B PRICE, MD 

NORRISTOWN, PA 

The mechanism of one of the most striking clinical phenomena, the 
rhythmic oculai movements appearing on stimulation of the labyrinth, is 
still a controversial subject For man} years clinicians have tiied to 
localize a “centei” of the fast component of nystagmus It is perhaps 
appiopiiate to state the pioblem in another na}, that is to ask on the 
mtactness of which paits of the cential nenous s}stcm the genesis of 
rh}i:hmic leaction of the ocular muscles to labyrinthine stimulation 
depends The theories put foith m an attempt to ansner this question 
may be divided as follows (Spiegel ^ and Spiegel and Sommei -) 

I The cerebral theoiy, which attiibutes the function to the parts of 
the central nervous system above the midbiain 

II Theories assuming that the oiigin ot the ih}thm is in paits of 
the vestibulo-oculai reflex arc 

The various theories of group II may be enumerated as follows 

1 The proprioceptor theoiy, wdiich assumes that the rhythmic 
reaction is due to proprioceptive impulses fiom the oculai muscles 

2 The ocular muscle nuclei theory, wdneh locates the origin of the 
rhythm in the nuclei of the motor nerves to the ocular muscles The 
assumption is that there is a mutual inhibition of the oculomotor nuclei 

3 The labyrinthine theory, which seeks the origin of the rhythm 
m the labyrinth 

4 The vestibular nuclei theory, wdiich attempts to localize the origin 
of the rhythm in the vestibular nuclei 

5 The reticulate substance theoiy, which localizes the origin of the 
rhythm in the substantia reticularis rhombencephah 

The cerebral theory is refuted by the failure of the elimination of 
the prosencephalon and the diencephalon to prevent the appearance of 

Read at a meeting- of the Philadelphia Laryngological Society, March 7, 1939 

From the Department of Experimental Neurology, D J McCarthy Founda- 
tion, School of Medicine, Temple Universitj 

1 Spiegel, E Ztschr f Hals-, Nasen- u Ohrenh 25 200, 1929 

2 Spiegel, E A , and Sommer, I Ophthalmo- und Oto-Neurologie, Berlin, 
Julius Springer, 1931 Here also further references may be found 
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nystagmus on labyiinthme stimulation (Bauer and Leidler ^ and Magnus 
and de Kleijii ^ 

The proprioceptor theory is refuted by the production of nystagmus 
when the propiioceptors have been paralyzed by the injection of piocame 
hydrochloride into the ocular muscles (de Kleijn 

The ocular muscle nuclei theory is lefuted by the failure, when only 
one oculomotor nucleus lemains connected with the vestibulai nuclei, of 
the internal rectus muscle innervated by the opposite third nucleus to 
contract rhythmically on labyi mthme .stimulation (Spiegel ’■) This 
shows that the mutual connections of the two oculomotor nuclei aie 
unable to produce the rhythm 

The labyiinthme theory is refuted by the failuie of elimination of 
both, labyrinths to prevent nystagmus of central oiigin® (Bechterew’s 
compensatory nystagmus oi nystagmus following punctures of the ves- 
tibular nuclei [Spiegel and Sato ’^]) 

Thus the problem is restricted to the alternative between the vestibu- 
lar nuclei theoiy (II 4) and the reticulate substance theoiy (II 5) A 
participation of the reticulate substance m the conduction of the laby- 
rinthine impulses to the nuclei of the ocular muscles is indicated by the 
experience that seveiance of the posterior longitudinal fasciculus does 
not prevent nystagmus when the labyimth is stimulated (Lorente de 
No® and SpiegeP) Yet, aftei he had pioduced large lesions of the 
1 eticulate substance ® by punctui ing the brain stem f 1 om the ventral 
aspect, thus avoiding lesions of the vestibulai fibeis entering the poste- 
1 lor longitudinal fasciculus, Spiegel ^ still obsei ved nystagmus with 
both components on rotation He theiefore inclined toward the vestibu- 

3 Bauer, J, and Leidler, R Arb a d neurol Inst a d Wien Univ 19 
155, 1912 

4 Magnus, R , and de Kleijn, A , in Alexander, G , and Alarburg, O 
Handbuch dei Neurologic des Ohies, Berlin, Urban & Schwarzenberg, 1923, 
vol 1, p 465 

5 de Kleijn, A Aich f Ophth 107 480, 1922 

6 In these cases both phases of the nystagmus are of course of central 
origin, as Dusser de Barenne (Handbook of General Experimental Psychology, 
edited by C Murchison, Worcester, Mass, Claik University Pi ess, 1934, p 210) 
pointed out This does not, however, imahdate the conclusion that the labyrinths 
are not a necessaiy pait of the mechanism producing the rhvthm 

7 Spiegel, E, and Sato, G Arch f d ges Physiol 215 106, 1926 

8 Loiente de No, R Die Labyrinthreflexe auf die A.ugenmuskeln, Berlin, 
Urban & Schwarzenberg, 1928 

9 In some experiments (Spiegel,^ fig 3) the lesion (hemorrhage and sur- 
rounding edema and necrosis) reached close to the posterior longitudinal fasciculus 
The objection that the lesion was not sufficient is therefore hardly justified 
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lar nuclei theor}, while Lorenle de No/° observing distuibances in the 
oculai reactions to labyrinthine stimulation and also loss of the quick- 
component (tonic deviation only) after puncturing the leticulate sub- 
stance from the dorsal aspect, stated that these experiments indicate 
that cell groups outside the vestibular nuclei, in particular parts of the 
reticulate substance, are responsible for the production of the rhythm 
In view of the importance of Lorentc de No’s obser\ations for our 
problem, it seemed desirable to continue experiments in this direction, 
particularly not to limit the obseiwations, as Lorente de No did, to the 
acute stage following operation but to observe the further course of the 
changes in the ocular reaction following labyrinthine stimulation 

AIETIIOD 

The operation on tiie floor of the fourth ventricle was performed on cats under 
anesthesia induced by pentobarbital sodium A catheter was introduced into the 
trachea during operation, so that artificial respiration could be quickly performed 
if necessary after the medulla was punctured The floor of the fourth ventricle 
was exposed m the usual wav The posterior atlanto-occipital membrane and the 
adjacent parts of the occipital bone w'cre remo\ed, and the cerebellum was 
gradualh elevated The incision was made m or close to the midhne of the 
fossa rhomboidalis W'lth a thin, double-edged knife This operation did not inter- 
rupt spontaneous respiration in some of the experiments, but in others artificial 
respiration w'as necessarj from one-half to one hour 

The labjTinth w'as stimulated by rotation, bj' gahamc stimulation (one elec- 
trode in each external meatus) and by caloric stimulation For the latter purpose 
cold W'ater W'as conducted through a U-shaped metal cannula that was introduced 
into the external meatus 

RESULTS AND COMMENT 

Tw'o l 3 ^pes of lesion may be distinguished 

1 Paiamedian punctuies affecting not only the reticulate substance 
but also fibers from the ipsilateral vestibular nuclei into the posterior 
longitudinal bundle or lesions through this bundle, wdneh sometimes 
involved also the nucleus or roots of the sixth nerve 

2 Median (middle line) incisions, leaving the posterior longitudinal 
fasciculus intact and sevenng only the fibers crossing in the raphe 

The following experiments ma)'’ illustrate the first type (paramedian 
lesions) 

Cat 1 — On Feb IS, 1938, an incision was made into the floor of the fourth 
ventricle with the animal under anesthesia induced by pentobarbital sodium Spon- 
taneous respiration continued after operation 

On February 16 the animal lay on the left side and was able partly to raise 
the head The head showed a tremor, and the cat could sit up partly and move 

10 Lorente de No, R Vestibulo-Ocular Reflex Arc, Arch Neurol & Psychiat 
30 245 (Aug) 1933 
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It to either side There was slight deviation of the eyeballs to the left but no 
spontaneous nystagmus The longitudinal diameter of the right pupil was rotated 
5 degrees outward and that of the left pupil 17 degrees inward 

The results of rotation were as follows 


10 rotations to right 
10 rotations to left 


10 rotations to right 


10 rotations to left 


No nystagmus 

Increased deviation of right eye to left 
(inward) , eye remains for )4 minute in 
this position 

Distinctly decreased deviation to left of 
right eye, followed by 7 to 8 horizontal 
undulations without a discernible fast or 
slow component 

Tonic deviation to left and nystagmus 
with small amplitude to right, particu- 
larly distinct in right eye 


Galvanic stimulation with electrodes in both external auditory meatuses pro- 
duced the following reactions 


Cathode in left meatus 
(5 ma ) 

Cathode in right meatus 
(5 ma ) 

(8 ma ) 


Distinct coarse nystagmus to left 

Only deviation of eyes to left, no 
nystagmus 

Deviation to left and few jerks of small 
amplitude to right 


On February 18 spontaneous vertical nystagmus was present (20 jerks per 
minute) Repeated rotation with the head in the normal position produced 
the following results 

10 rotations to right 22 jerks to left in 12 to 13 seconds 

10 rotations to the left 27 to 33 jerks to right in 14 to 17 

seconds 


With the head fixed m a side position (right ear up), the eyes were spon- 
taneously deviated downward (to the lower lid) , vertical nystagmus to the 
upper lid was diminished to 2 jerks of small amplitude per minute, and rotation 
produced the following results 

10 rotations to left 29 jerks downward in 17 seconds 

10 rotations to right 5 weak jerks upward in 14 seconds 

With the head fixed in a side position (left ear up), spontaneous nji'stagmus 
occurred in groups of jerks, partly beating toward the lower lid (16 jerks per 
minute) and partly beating toward the left canthus (10 jerks per minute), and 
rotation produced the following results 

10 rotations to right 46 coarse jerks downward m 23 seconds 

10 rotations to left 8 jerks upward and somewhat to the 

left in 14 seconds 

Snmmaty —One day after the operation, rotation elicited only tonic delation, 
later, rotation to the right produced undulation without a discernible fast or 
slow component, and rotation to the left produced nystagmus to the right with a 
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small amplitude By gahamc stimulation (5 milliampcres) nystagmus to the left, 
and with somewhat stronger current (8 milliamperes) also to the right, could be 
elicited Three days after the operation distinct horizontal nystagmus to the 
left, as well as ^ertlcal nystagmus (up and dow’n), could be elicited by rotation 
Histologic E'laiiimafioii — The incision started on the floor of the fourth 
\entricle between the right posterior (medial) longitudinal fasciculus and the 
right knee of the facial ncr\e It took its course inward from and parallel to 
the roots of the right sixth nerve, more cranially it transversed the corpus 
trapezoideum, and on sections through the anterior part of the pons it reached 
the \entral surface after passing through the pyramidal tract 

Cat 2 — On March 1, 1938, an incision was made into the floor of the fourth 
\cntricle with the animal under anesthesia induced by pentobarbital sodium 
On March 2 the cat could sit up but had ataxic movements of the head 
Spontaneous nystagmus was present (occasional aertic.al jerks, sometimes upward 
and sometimes downward) 

Repeated rotation with the head in the normal position produced the following 
results 

10 rotations to right 23 to 24 distinct jerks to left m 16 to 20 

seconds 

10 rotations to left In some experiments, only fine tremor 

of the eyeballs, in some, jerks to right 
and upward w'lth small amplitude (16 
jerks in 15 seconds) 

With the head fixed in a side position (right ear down) distinct spontaneous 
nystagmus toward the lower lid was present 

With the head fixed m a side position (left ear down), occasional spontaneous 
vertical nystagmus toward the upper lid occurred, and rotation produced the fol- 
lowing results 

10 rotations to right 10 jerks to upper lid in 8 seconds 

10 rotations to left 19 jerks to lower lid m 15 seconds 

On March 3 the cat could sit and stand, the head w'as slightly turned to the 
right, and a slight tendency to fall to the right was present 

With the head m the normal position, no spontaneous nNstagmus occurred, and 
rotation produced the following results 

10 rotations to right 26 jerks to left and downward in 18 

seconds 

10 rotations to left In 1 experiment, no definite nystagmus, 

in another, 5 horizontal undulations w'lth 
small amplitude , in further tests, 18 
to 22 jerks dowmw'ard in 17 to 22 
seconds 

With the head fixed m a side position (left ear down) spontaneous nystagmus 
to the lower lid was present (60 jerks in 30 seconds) 

With the head fixed in a side position (right ear down), spontaneous nystagmus 
to the lower lid was present (57 jerks in 30 seconds), and rotation produced the 
following results 
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10 rotations to right Frequency of spontaneous nystagmus 

increased 

10 rotations to left Inhibition of spontaneous nystagmus for 

15 seconds, 1 to 2 jerks to upper lid, 
followed by reappearance of spontaneous 
n}'stagmus 


Galvanic stimulation with electrodes in both external auditoiy meatuses pio- 
duced the following reactions 


Cathode in right meatus 
(8 ma ) 


9 jerks of small amplitude to right in 
30 seconds 


Cathode in left meatus 
(5 ma ) 


36 to 58 distinct jerks to left in 30 
seconds (fig 1) 


Cathode in right meatus 
(9 ma ) 


11 jerks downward and slightly to right 
in 30 seconds 



Fig 1 (cat 2) — Galvanic nystagmus (anode in the right and cathode in the 
left external auditory canal) Upward lines in the graph represent ocular move- 
ments to the left The lower lines indicate time in seconds 


With the head in the normal position, spontaneous vertical nystagmus upward 
was present (5 to 10 jerks in 30 seconds), and rotation produced the following 
results 

10 rotations to right Horizontal undulations (IS jerks in 19 

seconds) 

10 rotations to left Eyes deviated somewhat downward, 

nystagmus upward and rotary to right 
(5 jerks) 

10 rotations to left 4 to 5 rotary jerks to right m 17 seconds 


Caloric stimulation produced the following reactions 


Cold water irrigation 
(left ear) 

Hot water irrigation 
(left ear) 

Spontaneous nystagmus 

Cold water irrigation 
(right ear) 


Vertical n 3 '-stagmus upward (16 jerks m 
1 minute) 

Vertical nystagmus upward (22 jerks in 
1 minute) 

6 to 15 jerks in 1 minute (upward) 

Nystagmus to left (36 jerks in 30 sec- 
onds, some of jerks upward) 
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Hot water irrigation 
(right car) 

Spontaneous nystagmus 


Dc\iation downward and somewhat to 
left, 5 upward jerks of large amplitude 
per minute 

4 upward jerks of small amplitude per 
minute 


On March 8, wuth the head m the normal position, spontaneous slow upward 
and downward movements of tlie e%eballs occuircd, and rotation produced the 
following results 


10 rotations to right 

10 rotations to left 
10 rotations to left 
10 rotations to left 


Njslagmus to left (12 to 15 jerks in 7 
to 15 seconds) 

11 jerks rotarj to right 

12 jerks dowm and rotar\ to left 
Tonic de\iation downward and single 
jerk to right, sometimes onl\ downward 
deviation 


With the head fixed in a side position (left ear down) rotation produced the 
following results 

10 rotations to right 7 jerks to upper hd m 10 seconds 

10 rotations to left 6 jerks to lower hd in 8 seconds 

The cat died during the night of March 8 to March 9 
Sitmvia>y — The lesion produced spontaneous vertical njstagmus (mostly upw'ard 
but sometimes dow'invard) 

Rotation Nystagmus to the left could be elicited as carl\ as one day after 
the operation Nystagmus to the right could be produced rather rarely, on the 
first day after operation it had a small amplitude, but also in the following days 
It was impaired, easily exhausted and replaced bj vertical njstagmus Vertical 
nystagmus m either direction could well be produced 

Galvanic Stimulation Distinct njstagmus to the left could be produced 
Nystagmus to the right appeared on application of strong currents (8 to 9 ma ) 
only, it had a smaller amplitude and a lower frequency and was easily exhausted, 
after which downward nystagmus became manifest 

Caloric Stimulation Irrigation of the left ear with cold as well as with hot 
water produced only an increase of the spontaneous upward nystagmus Irrigation 
of the right ear with cold water elicited distinct nystagmus to the left, on 
irrigation of this ear with hot water deviation downward and to the left appeared 
Nystagmus to the right could not be elicited Thus the impairment of the 
nystagmus to the right was most marked on caloric stimulation 

Histologtc Evatmnahon — A paramedian incision on the right side entered the 
floor of the fourth ventricle through and immediately in front of the right sixth 
nucleus The right posterior (medial) longitudinal fasciculus was destroyed by 
the lesion except for its most medial fibers (fig 2 A) Also the systems ventrally 
adjacent to the posterior longitudinal fasciculus were destroyed The puncture 
coursed through the reticulate substance in a ventrocramal direction, remaining in 
a paramedian position and parallel to the raphe and dividing into two punctures 
above the pyramidal tracts, at the level of the decussation of the trochlear nerve 
The lesions lay on the medial border of the pyramidal tract in the level of the 
posterior quadrigeminal bodies (fig 2 B) On the left side a small hemorrhage 
w'as noted between the knee of the roots of the facial nerve and the substantia 
gelatmosa of the fifth nerve 



SPIEGEL-PRICE—QUICK COMPONENT OF NYSTAGMUS 583 


It IS conceivable that the lesion in cat 2, affecting the light sixth 
nucleus and also the ipsilateial posteiior longitudinal fasciculus and the 
ventrally adjacent vestihulomesencephalic tiacts, impaiied the nystag- 
mus to the light side, which was easil}'’ exhausted yet not completely 
lost, foi by lotation and galvanic stimulation it could still he elicited 
with small amplitude, while caloiic stimulation failed to pioduce it, 
pioducmg instead leactions m a veitical diiection (mciease of a spon- 
taneous upvaid nystagmus oi deviation to the left and downwaid) It is 
of mteiest to compaie the leactions of this animal with those of cat 1, 
m which the lesion was located between the light posteiioi longitudinal 
fasciculus and the knee of the loots of the facial neive, then com sing 



Fig 2 (cat 2) — A, section thiough the pons in front of the sixth nucleus B, 
section through the posterior corpora quadngeniina Pip indicates the fasciculus 
longitudmalis posterior, Py, the pjaamidal tract, Ra the laphe, R, right, and 
L left 


medially to the roots of the sixth neive, hei© only m the fiist days 
aftei opeiation were difficulties in the pioduction of nystagmus encoun- 
tered, and as eaily as three days aftei operation rotation pioduced hoii- 
zontal as well as vertical nystagmus m either direction 

Still moie impoitant for oui pioblem is the second t 3 '-pe of lesion 
the exactly median incision, illustiated m the following expeiiment 

Cat 3 — On March 15, 1938, incision was made in the median sulcus of the 
rhomboid fossa, with the animal under anesthesia induced bv pentobarbital sodium , 
no disturbance of respiration occurred 
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On March 16, with the head m the normal position, the animal showed no 
spontaneous n>stagmus, and rotation produced the following results 

10 rotations to right Slight de\iation of ejeballs to right, no 

nj stagmus 

10 rotations to left Distinct deviation of ejeballs to left, no 

nj stagmus 


With the head fixed in a side position (left ear down), no definite spontaneous 
nj stagmus but a fine tremor of the ejeballs was present, and rotation produced 
the following results 


10 rotations to right 


10 rotations to left 
10 rotations to right 


1 jerk to upper hd, followed bj' 10 jerks 
of small amplitude toward right canthus, 
with slight component upward 
5 jerks of small amplitude toward lower 
hd 

IS jerks upward (first two of large 
amplitude, subsequent ones of small 
amplitude) 


M'lth the head fixed in a side position (right ear down), spontaneous nystagmus 
toward the lower hd was present (20 jerks of small amplitude per minute), and 
rotation produced the following results 


10 rotations to right 


10 rotations to left 

Galvanic stimulation with electrodes 
duced the following reactions 

Cathode in left meatus 
(8 ma ) 

Cathode in right meatus 
(8 ma ) 


Amplitude of spontaneous nj stagmus 
somewhat increased, frequency, 12 jerks 
in 20 seconds 

5 jerks toward upper hd, followed by 
reappearance of spontaneous nystagmus 

in both external auditory meatuses pro- 

Deviation of eyeballs to right, minimal 
nj stagmus (small amplitude) to left 
Deviation of eyeballs to left , some- 
what more distinct nystagmus to right 
and slightly upward 


On March 17, with the head in the normal position, no spontaneous nystagmus 
was present, and rotation produced the following results 

10 rotations to right 3 distinct jerks to left, tonic deviation 

to right outlasting these jerks, duration 
of whole reaction, 23 seconds 
10 rotations to left 10 jerks to right in 16 seconds 

10 rotations to right 6 jerks to left in 19 seconds 

With the head fixed in side position (right ear down), spontaneous nystagmus 
to the left canthus was present (22 jerks in 30 seconds), and rotation produced 
the following results 

10 rotations to right 12 jerks toward lower hd in 14 seconds 

10 rotations to left 12 vertical jerks in 24 seconds, first 

toward upper, then toward lower, hd 



SPIEGEL-PRICE— QUICK COMPONENT OF NYSTAGMUS 585 


10 rotations to left 17 vertical jerks in 20 seconds (first 3 

toward upper, then 4 toward lower, then 
again toward upper, lid) 

Galvanic stimulation with the electrodes in both external auditory meatuses 
produced the following reactions 

Cathode in right meatus Distinct nystagmus to right (18 jerks 

per minute) 

Cathode in left meatus Nystagmus to left with component 

upward (30 jerks per minute) 

The nystagmus was much moie distinct (larger amplitude) than on the pre- 
vious day 

Swnmaiy — One day after the lesion, rotation produced only horizontal devia- 
tion of the eyeballs but failed to produce horizontal nystagmus m either direction 
Vertical nystagmus, upward as well as downward, could be elicited Galvanic 
stimulation was able to produce njstagmus with small amplitude to the left and 
more distinct njstagmus to the right 

Two days after operation, rotation produced horizontal as well as vertical 
nystagmus, and the horizontal nystagmus on galvanic stimulation had a larger 
amplitude than on the previous day 

Histologic Evavnnation — The incision started behind the sixth nucleus, at the 
level of the triangular nuclei and the cochlear ganglions (fig 3 A), it lay exactly 
in the median line separating the posterior longitudinal fasciculi of either side 
A section through the sixth nucleus and the knee of the roots of the facial nerve 
showed the puncture exactly in the raphe (fig 3 5), reaching close to the corpus 
trapezoideum and separating the right and the left reticulate substance from each 
other In the most cranial part of the pons, the lesion, which still extended dorsally 
to the corpus trapezoideum, deviated slightly from the median line At the level 
of the descussation of the loots of the fourth nerve it lay between the medial 
lemnisci and the pyrarhidal tracts of either side Its ventral end lay between the 
pyramidal tracts at the level of the inferior colliculi (fig 3 C) 

There were hemorrhages and necrosis m the ventrocaudal part of the vermis 
cerebelli 

In tins case the punctuie severed just those fibers winch are accord- 
ing to Lorente de No of importance for the pioduction of the quick 
component (of the rhythm) of nystagmus He wrote 

a longitudinal lesion cutting the pathways which cross the middle line 
between the level of the oral end of the motor nucleus of the trigeminus and the 
level of the caudal end of the tuberculum acusticum is enough to change the 
rhythmic nystagmus into a pseudopostural reflex 

He stated that particularly the pathways crossing the middle line at the 
level of the anteiior third of the sixth nucleus are of great importance 

11 Lorente de No’s experiments were performed on rabbits, but the conclusions 
drawn from these experiments should, of course, be applicable to other mammals 
too 
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Yet despite the cutting of these fibers we found that only on the first 
day after operation did rotation fail to elicit the rhythmic reaction 
producing instead tonic deviation of the eyeballs As soon as two days 
after operation rotation produced not only vertical but also horizontal 
nystagmus in either diiection The galvanic nystagmus had a small 



Fig 3 (cat 3) — A, section through the anterior end of the medulla oblongata 
behind the sixth nucleus B, section through the pons at the level of the sixth 
nucleus and the knee of the root of the seventh nerve C, section through the 
posterior corpora quadrigemina Flp indicates the fasciculus longitudinal is pos- 
terior, I, the incision, Py, the pyramidal tract, Ra, the raphe, and VII, the knee 
of the root of the facial nerve 


amplitude on the first day after operation, but was much more distinct 
(larger amplitude) on the second day 
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CONCLUDING OBSERVATIONS 

Reviewing these experiments, we may first confirm the observation 
of Lorente de No that punctures into the leticulate substance and the 
raphe of the rhombencephalon, respectively, from the floor of the fourth 
ventiicle may induce distmbances m the ocular reactions on labyrinthine 
stimulation, so that m an initial postopeiative stage tonic deviation of 
the eyeballs is elicited instead of the rhythmic reaction Reactions m a 
false direction also ma}'- be observed The difficulty m pioducmg the 
rhythmic reaction is paiticulaily pronounced on caloric stimulation, 
piobably because it is rather weak 

However, if the animals are examined beyond the acute stage, one 
finds, especially if concomitant lesions of the posteiior longitudinal fas- 
ciculus system and of the nucleus and loots of the sixth nerve are 
avoided, that these disturbances aie reveisible to a great extent and 
that rhythmic ocular reactions ma}^ reappeai 

Particularly on stimulation by rotation and by galvanic curient, as 
early as a few da3^s after opeiation hoiizontal nystagmus (to the left 
as well as to the right) and vertical nystagmus (up as well as down) 
can be produced, beating in the pioper direction according to the stimulus 
applied In seeking the origin of the rhythm one has, theiefoie, to beai 
in mind that the suppression of the rhythm observed after puncture of 
the reticulate substance and of the raphe, respectively, is only short- 
lived The finding that lesions outside the vestibular nuclei affecting 
the reticulate substance may prevent the formation of the rhythmic 
response on labyrinth stimulation can hardly be used as an argument 
against the vestibular nuclei theory and m favor of the reticulate sub- 
stance theory, in view of the transitory nature of the disturbance It 
should also be pointed out that disturbance of the equilibrium between 
the centers of the left and the right side produced by punctuies of the 
reticulate substance without lesion of the fibers from the A^estibular 
nuclei to the fasciculus longitudinalis postenor does not lesult in such 
symptoms of spontaneous nystagmus as are observed after puncture 
of the vestibular nuclei , such spontaneous nystagmus should be expected 
if the rhythm originated m the reticulate substance Thus, there seems 
to exist no proof that the rhythm of nystagmus originates m the reticu- 
late substance, lesions of this region either not destroying the rhythm at 
all (former experiments of Spiegel ^) in which the brain stem was punc- 
tured from the ventral aspect or disturbing it only transitorily (present 
series of experiments) Since all other possibilities also were excluded, 
as pointed out m the introductory survey, there remains only the pos- 
sibility that the rhythm takes its origin in the vestibular nuclei It 
should be emphasized that the experiments reported m this paper and 
the conclusions based on these experiments do not invalidate the view 
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that an important b3fpath for the conduction of labyrinthine impulses to 
the oculai muscles takes its way through the reticulate substance 
Lorente de No is to be ci edited with having first demonstrated the 
existence of this bypath 

SUMMARY 

The effect of punctures of the reticulate substance and also punc- 
tures m the raphe of the rhombencephalon on ocular reactions following 
stimulation of the labyiinth was studied by experiments on cats, with 
special reference to the restitution of function 

The suppiession of the rhythmic leaction (substitution of tonic devi- 
ation) found in the acute experimental stage subsides in the first few 
days after operation, so that again rhytlimic ocular reactions with a 
slow and a quick component are obtained on lab3Tinthine stimulation 
(paiticulaily lotation and galvanic stimulation) These observations 
seem to support the vieAv that the reticulate substance is not indispensable 
in the mechanism of nystagmus and that the origin of the rh3 thm must 
be in the vestibular nuclei 



HEADACHE FROM PATHOLOGIC CHANGES IN 
THE NOSE OR OTHER CAUSES 

DIFFERENTIAL DIAGNOSIS 
T ROY GITTINS, MD 

SIOUX CITY, IOWA 

Headaches or neuialgias which aie really secondaiy to or dependent 
on pathologic changes in the nose and sinuses should not offer great 
difficulties in differential diagnosis, certainly not in the practice of the 
members of the Amencan Lai yngological Association 

Headaches or neuialgias fiom other causes may offer abundant diffi- 
culties in differential diagnosis to members of this special group or to 
other physicians, especially if a careful history, family and personal, is 
not given piecedence over physical findings and loentgen evidence 
To limit the field of discussion, I choose to consider under “other 
causes” only those headaches or neuralgias, with associated symptoms, 
which appear peiiodically for months or years or most of a lifetime m 
the ambulatory or ordinal y office patient Such patients usually carry 
on most of their regular duties and enjoy good health except for short 
periods of marked discomfort Real pathologic changes in the face or 
head, or elsewhere in the body, for that matter, are usually not the main 
consideration In most instances only subjective symptoms are present, 
with no objective evidence to further a diagnosis Transient distur- 
bances of vasomotor origin m the brain, meninges, ganglions or nerve 
sheaths, whether spoken of as migrainous, allergic or functional upsets, 
are responsible for the symptom complex in most instances 

If otolaryngologists practice their specialty first as physicians, they 
will be truly interested in the symptoms brought foith by a careful 
history, if, however, they practice purely as specialists in the field of 
otolaryngolog)^, they may be blinded by physical signs and roentgen 
evidence, which can, and often do, confuse rather than clarify differ- 
ential diagnosis Most of the periodic headaches, especially those with 
associated general symptoms, mild or severe, which are encountered in 
everyday office piactice aie not due to local irritation of the nerve ends 
in the nose, sinuses, teeth or eyes They are more likely to be due to 
circulatory changes of some type in the brain, meninges, ganglions or 

Read at the Sixty-First Annual Meeting of the American Laryngological Asso- 
ciation, Rye, N Y , May 24, 1939 
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nerve sheaths These circulatory changes aic as geneial in nature as are 
those in aiteriosclerosis, asthma and many conditions involving the skin 
or the gastrointestinal tract The fact that the s) mptoms, headache and 
neuralgia, though subjective, are closely associated anatomically with 
objective evidence of pathologic changes in the nose or of sinal disease 
leads to many ei i ors in diagnosis 

There is a function for small specialized gioups in the study of special 
pioblems m the diagnosis of the vaiious ills which beset the human race, 
but there is, in my opinion, an equally good and more sufficient reason 
vhy such specialists should rule out fiist the geneial problems which are 
constantly complicating the specialized fields of practice It seems 
reasonable to express the opinion that in many of the meetings of 
otolar}'ngologists and in much of their literature too much stress is 
placed on lare conditions and cases in which difficulties occur and too 
little IS said of what is done about everjday problems in ever) day prac- 
tice Most of the otolaryngologist’s patients come to him because he is a 
Doctor of Medicine, the) natuially assume that his horizon is not limited 
by any artificial divisions of their bodies or of his medical thinking 

In many instances the diagnosis of the probable cause of periodic 
headache or neuralgia and associated symptoms depends to a great extent 
on the specialty of the physician who examines the patient Migraine 
as a dramatic syndrome of vasomotor, allergic oi functional origin is 
protean in type The visual symptoms, such as scintillating scotomas 
or hemianopia, usually take the patient to the ophthalmologist, the 
frontal headache, bone tenderness and nasal symptoms suggest the 
otolaryngologist, nausea and vomiting call foi a surgeon to consider 
the appendix or gallbladdei , paresthesia, transient aphasia or amnesia 
interest the neurologist, the high incidence of the s}ndrome in women 
and the common relation of the attacks to the menstrual peiiod and the 
menopause allow the gynecologist to consider the possibility of endocrine 
treatment oi pelvic opeiation to relieve possible reflex irritation Physi- 
cians who have never been subject to headache rarely take any particular 
interest in the associated symptoms, so indicative of involvement of the 
cortex of the brain To them such complaints aie simply evidence of 
“nervousness” and aie laiely given careful consideiation 

Given a symptom complex with such unlimited possibilities for sur- 
gical or othei treatment in any of the special fields of the practice of 
medicine and given the type of patient who has usually a long span of 
life with good health between the attacks of the disease and the attacks 
of those who would relieve it, I am reminded of the statement so 
seriously made to me by my mother in my youth “Remember, son, your 
body IS fearfully and wonderfully made ” 
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I wish to make cleai that the statements made m this papei ai e based 
mainly on personal obseivations dm mg the past seventeen }'ears and that 
many of these statements disagiee essentially with those made by some 
writeis who class as authorities Though I may disagree, I intend never 
to belittle the beliefs oi ideas of other physicians Progiess m any field 
of scientific endeavoi must be made by stumbling ahead over some fallen 
bricks originally placed by oldei and equally conscientious woikeis My 
particulai inteiest m the differential diagnosis of the principal causes of 
periodic headache and associated s 3 ’’mptoms dates to my peisonal experi- 
ence as a victim of migiame and not to the completion of academic woik 
m medical school or of postgraduate studies m otolaiyngology During 
the years m which I have been particulai ly inteiested m the problems 
of penodic familial headache, I have marveled at the little stiess placed 
on the prevalence and the symptoms of this condition in medical schools 
and postgiaduate courses Students, interns and practitionei s m con- 
veisations in the hotel room or lobby often give the impiession that I 
have discoveied a new and rare condition Actually it is estimated by 
authorities that from 5,000,000 to 9,000,000 victims of migiame are now 
living in the United States 

Careful study of the voluminous writings concerning these vasomotoi 
outbursts, I am loath to say, but must say to be true to my subject and 
myself, has caused much disappointment and discouragement as to the 
value of quantities of the recoided literature The recoids have been 
for hundreds of years and are now replete with glowing desciiptions 
of methods which have i elieved periodic attacks of headache or neui algia 
of probable vasomotoi oiigin, with associated symptoms, but little has 
been said as to whether the treatments given or operations done have 
prevented the recurrence of similar attacks Listing from the literature 
the many causes of penodic vasomotor headache and the tieatments 
advised makes one realize that this is a condition closely i elated to hay 
fever and asthma m more ways than one Every one knows that 
throughout the years many enthusiastic reports of procedures advocated 
to relieve or cure r^anous allergic conditions have had to be discarded 
after sufficient time has elapsed to allow for the recuiience of the 
symptoms 

It has been my expenence, and I am sure it will be that of the leader, 
if he carefully follows for long peiiods patients who give symptoms of 
migraine or some type of vasomotor headache or neuralgia, that more of 
them lose then symptoms spontaneously than after all tieatments and 
operations combined There is no doubt that man}’- of these spontaneous 
or natural cures are credited to some treatment or opeiation which they 
follow because of coincidence Just getting older accounts foi more 
cures than all tieatments and operations Rarely does a patient ovei 
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60 go to a physician with the complaint of headache Headache and 
netiialgia, of course, aie purely subjective symptoms, and knowledge of 
their probable type and possible severity must depend to a great extent 
on the individual patient’s mlelhgcnce or ability to express himself The 
teim “headache,” as the patient uses it, ma> describe a real pain, a 
pecuhai sensation, a feeling of pressure or a purely psychic disturbance 
It may at times express pin el} a defense leaction oi be used as a basis 
foi a claim m litigation 

MECHANICS Ol HEADACHE 

Much has been written but little is actually known conceming the 
actual mechanics or pathologic pioccss of the production of headache or 
neuralgia It is known that there aie ner\es of sensation in the dura, 
but theie are supposed to be none m tbe pia or the arachnoid Stretching 
of the dm a gives pain, as can easily be demonstrated at operation Some 
experimental woik has demonstrated that ner\es of sensation are found 
only around the blood vessels The mechanism of the production of 
the pain and associated symptoms in migraine is supposed by some to be 
explained by alteiations in the picssurc of cerebrospinal fluid m the basal 
cisterna Practically, for the purpose of this papei, it seems reasonable 
to assume that local tissue leactions m the biain substance, meninges, 
ganglions oi nerve sheaths, similar to the local tissue leactions of 
urticaria or angioneuiotic edema, may explain the regular progression 
of the pain and associated cortical symptoms m migiaiiie oi other types 
of vasomotor headache This statement contains nothing new or original, 
but I feel sure fiom my contacts with physicians and fiom my studies 
of the literature that this theoi v is not given the iinpoi tance it deserves 
No theory of venous stasis oi tempoiaiy piessure fiom misplaced spinal 
fluids could possibly explain the legulai progression of cortical symptoms 
from the occipital visual aiea to the sensory aiea, and possibly then often 
to the speech center with no involvement of the motoi aiea Never in 
my experience has the motoi aiea of the brain been involved in any 
vasomotor outburst, whether spoken of as migraine or as allergic or 
functional headache In uiticaiia, certain areas of the skin are affected, 
with intervening areas of normal tissue, so it does seem leasonable to 
think of, though one cannot see, certain similiai aieas of local tissue 
reaction in the brain, meninges, ganglions or nerve sheaths during a 
vasomotor disturbance in these tissues 

IMPORTANCE OE ASSOCIATED CORTICAL S\MPTOMS IN 
DirEERENTIAL DIAGNOSIS 

Scintillating scotomas (dancing, zigzag lines or spots before the 
eyes), hemianopia (loss of vision in one field) and blurring of the entire 
visual field are typical prodromal symptoms in many patients wnth 
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migraine, and ceitainly repetition periodically of such symptoms with 
periods of noimal Msual function must suggest that the pain in the head 
and other associated s 5 miptoms which follow have a vasomotor basis 
Some patients, as they glow older, may expeiience only the visual 
phenomena, without any headache or othei associated symptoms 

Paresthesia (numbness m hand, aim, lips oi tongue) commonly 
appears with the visual symptoms oi soon aftei they have developed 
If this numbness appeals on the left side, the headache will often be 
present on the i ight side, which, of course, suggests the cortical involve- 
ment of the sensory aiea Such symptoms aie usually of short duration 
and are elicited only by a caieful histoiy 

Nausea and vomiting aie commonly piesent and usually are most 
tioublesome when the headache is most severe These symptoms aie 
much moie common m the child and the young adult than in the oldei 
patient In fact, it is almost axiomatic that their seventy vanes m 
inveise piopoition to the age of the patient Real gastric oi intestinal 
conditions laiely cause headache of any seventy, but many seveie gastric 
and intestinal symptoms follow or aie associated vith headache of vaso- 
motor origin 

Attacks of leal rotation vertigo with palloi, peispiiation, nausea and 
vomiting often appeal as prodromal symptoms m an attack of migraine 
What IS of more importance, however, this symptom complex replaces 
the entile migiaine syndiome in many patients for months oi years 
Such attacks are typical of Menieie’s syndiome except that tinnitus and 
loss of hearing aie not piesent These attacks, because of their short 
duration and lack of aftei -effects, though they are common, aie seldom 
diagnosed Rarely does an otolaryngologist see such patients at the time 
of then attacks, and laiely does the general physician, who does see 
them, considei the real nature of the disturbance The diagnosis is 
usually heart trouble or acute indigestion, because the gastrointestinal 
symptoms and the appearance of the patient aie diamatic, and little may 
be said concerning the causative vertigo As a i ule the general physician 
does not need to give much thought to the actual nature of the distur- 
bance or to call the otologist m consultation, because the attacks are of 
short duration and the patient is up and around as well as ever m a few 
minutes, an hour or a day The patient recoveis quickly regardless of, 
and usually in spite of, the tieatment advised It is extremely rare for 
the disability to last as long as twelve houis, and in many instances the 
effects may be gone within a few minutes oi an hour I have seen few 
of these attacks but have heaid of a gieat many while taking histones m 
the office In only 1 instance have I seen lotaiy nystagmus, but m that 
case It was typical of irritative lab 3 ^nnthitis during the few seconds it 
was observed Foi ovei two yeais vertiginous attacks of short duration 
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replaced my own migiaine synch omc, and I assuie the leader that the 
patient suffering with this condition has reason to be seriously disturbed 
and anxious to be assuied that theie is no real pathologic change in 
the biain or elsewheie Little has been said in the literature concerning 
this t}pe of IMeniere’s syndrome, but I feel sure after intervie\Mng 
patients with vasomotor disoidcrs for many yeais that it is more common 
than am other form of vestibular disturbance Occasionally, of course, 
a patient may have chi omc progressive deafness and tinnitus coinci- 
dentalh vith a tendency tow aid \asomotor derangement In such 
instances diffeiential diagnosis is a real problem 

Aphasia and amnesia of short duration are fairl} common m typical 
cases of migiaine These symptoms, how'e\er, are rarely mentioned 
loluntarih b}’’ the patient because of the seciet feai that they indicate 
a leal mental disturbance IMany other patients w'lll not mention these 
complications in the ordinal y histor}' because previousl3% wdien the}' did 
go over their pioblems W'lth some physician, they w'ere told almost 
flippantly that the) w'eie “just nervous” Fortunately these symptoms 
are transient and are present only w'hen the headache or some other 
associated symptoms are demanding most of the attention 

S)mptoms referable to the motor area are mentioned simply to 
emphasize that apparently they rarely, if ever, appear during attacks of 
vasomotor origin I have yet to see a patient wuth epileptic seizuies 
during or after a vasomotor outburst Natuially it would be possible 
foi epilepsy and migraine to appear in the same person as a coincidence, 
but in my experience this association has not occurred 

Ophthalmoplegic migraine has been mentioned in the literature for 
many, many yeais and has often been given an important place in the 
classification of the types of this disease If this term is used to indicate 
real involvement of some of the motor nerves to the eye as a part of the 
symptom complex of migraine, I have yet to observe such a case In my 
experience, patients with such muscular involvement have eventually 
disclosed evidence of real pathologic changes, usually a tumor of the 
brain It is my opinion that the term ophthalmoplegic migraine is a 
misnomer and should be deleted from the literature, except as designat- 
mg a possible rare anomaly that many have never encountered 
Ophthalmic migraine also has been used for years as a term to describe 
a symptom complex It probably is a proper term when used simply to 
designate the type of migrainous attack which has unilateral headache 
in the region of one eye as the prominent symptom It might be logical 
to use this term when one is referring to an attack of migraine which 
begins routinely wuth scotomas or some othei visual disturbance 

Comment — ^The associated symptoms mentioned may play a great 
part m the differential diagnosis of the probable cause of periodic head- 
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ache or neuialgia All of these symptoms may appear m some patients, 
some of them m other patients and none m many It is impoitant to 
emphasize that piobably no more than 25 per cent of patients suffering 
from periodic vasomotoi headache have any of these associated symp- 
toms If, howevei, one or moie of them appear m sequence during 
many penodic attacks of headache or neuralgia, with intervening periods 
of good health, the diagnosis is piactically made, regardless of, and often 
in spite of, physical findings or other symptoms which have no beaiing 
on the diagnosis These physical findings, especially roentgen evidence, 
may easily confuse the issue because of their incidental presence in a 
1 egion anatomically closely related to the location of the pain And pain, 
we must always remember, is the mam point of argument m any debate 
involving the patient, nature and the physician No one of the indi- 
vidual symptoms is evei as typical as the periodicity of a certain number 
of them over long periods of time and the legularity of the progiession 
of these symptoms m a patient whose personal and family history 
suggests possibilities of allergy or migraine Ceitainly m many family 
histones, hay fever, asthma, urticana and eczema may be interchangeable 
with migraine or some type of allergic or vasomotor headache 

Pam in the head, pei iodic and accompanied by such cortical symp- 
toms as mentioned m various combinations can have no other basis than 
temporary tissue or fluid changes in the brain, meninges, ganglions or 
nerve sheaths Real pathologic changes m the nose, sinuses, brain or 
other part of the head cannot be responsible for such systematic repro- 
duction of similar explosive phenomena over long periods, with inter- 
vening periods of good health 

MIGRAINE IN CHILDREN 

Migraine, or some type of vasomotor or alleigic headache with 
associated symptoms, is much more common in childien than is geneially 
lealized and deserves special mention in this paper Little attention has 
been given to the subject m the textbooks on pediatrics or even in the 
current literature of this specialty 

At the age of 4 or 5, the headache itself is often a minor symptom 
of the periodic attacks, which are characterized by languor, loss of 
appetite, fever, abdominal discomfort and vomiting Elevation of 
tempei ature, even to high levels, is common, and it may reach 105 or 
106 F within a few hours after the beginning of the attack and then 
return to normal by the next day The gastric disturbance in the young 
child IS most marked, and nothing may be said either by the patient or 
by the parents concerning the headache in the earlier years Many chil- 
dren have associated symptoms, such as scotomas, geneial blurred vision 
and paresthesia, at the beginning of the attacks, but the existence of such 



596 


4RCHIVES OF OTOLARYNGOLOGY 


prodiomal s}mptoms may be elicited only b} caicful attention to the 
histoiy Abdominal distress and vomiting arc diamatic and take the 
centei of the stage The association of these s}mploms with fever 
naturally suggests an infective piocess to the parents and the general 
phjsician During most of these pci iodic attacks either appendicitis or 
food poisoning are considered first as the probable diagnosis Many 
children dui mg tlie attacks also hare sj'inptoms referable to the nose 
and throat because of associated vasomotoi rhinitis Naturally the 
sinuses are often undei suspicion, and in many instances the antrums 
have been explored and iriigated dining each attack Occasionally, an 
otolar 3 mgologist is called m consultation by the general phjsician, partly 
because of the nasal symptoms but mainly because the high fever, normal 
leukocyte count and indefinite abdominal s}mptoms are difficult to 
classify, especially v hen identical attacks appear periodically It is likely 
that in many instances so-called cyclic vomiting represents the early 
stages of what later becomes a t 3 'pical migraine 53 ndrome, with headache 
becoming a more prominent symiptom as the child grows older It is 
probable that many appendixes have been and are being removed in 
the hope of relieving these periodic gastrointestinal upsets m children 

One authoi has estimated that perhaps 1,000,000 children under 12 
years of age m the United States are suffering fiom migraine Anothei 
article 111 the literature states that approximately 7 per cent of the 
persons in this country have migraine some time in their lives and that 
about 30 per cent of all migraine sufferers manifest s 3 '’mptoms before 
they are 10 years of age Another article estimates that 2 per cent of 
all children show some of the symptoms of the migraine syndrome during 
the first few years of life A careful history, again, as mentioned before, 
is of much moie importance than all possible physical findings This 
case history will usually elicit evidence of hay fever, asthma, eczema 
or migraine or possibly all of the conditions in the fainity tree 
Hereditary tendencies aie of much more importance in arriving at a 
probable diagnosis of the cause of such periodic identical attacks than 
consideration of all the possibilities of acquired conditions 

SUMMARY 

Headache, even when lirmted to the periodic t 3 'pe in the ambulatory 
or office patient, is an extensive subject, twenty minutes is a relatively 
short time in which to cover even the essential points m differential 
diagnosis To conserve time and space, statements will now be made 
in outline form to cover much of the subject matter and act as a pro- 
longed summary 

A history caiefully elicited in relation to the patient and his ancestors 
IS of more value in differential diagnosis of the probable cause of 
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periodic headache and associated symptoms than an} and all types of 
ph} sical examination 

Headache due to acute nasal obstruction or smal disease should not 
and usuall} does not present any real problems m differential diagnosis 
The pain m the head oi face secondary to acute inflammation or infection 
of anti urns or fiontal or anterior ethmoid sinuses follows almost always 
in the wake of fairly typical symptoms of acute rhinitis of infectious 
origin The pain or headache of acute involvement of the sphenoid 
sinus may cause confusion m differential diagnosis because of the 
possible lack of these premonitor}'- nasal s} mptoms, but history, roentgen 
evidence and blood counts are fairly typical and dependable m this 
instance 

Headache secondary to chronic pathologic changes in the nose or 
sinuses rarely offeis real diagnostic difficulties Patients suffenng with 
these chronic conditions do not commonly seek the advice of the oto- 
laryngologist for relief of headache except during acute exacerbation 
of the nasal S3miptoms They do however, more commonly go to him 
for advice because of difficulty m nasal breathing, postnasal dischaige, 
symptoms referable to the throat, chronic bronchitis or asthma 

Pathologic changes in the nose and sinuses are frequently found and 
easily visualized, especially in the roentgenograms V asomotor changes 
in the brain, meninges, ganglions and nerve sheaths are tiansient and 
are never seen Therefore, it is only reasonable that what is most 
evident must in mam cases seem most explainable “Seeing is 
believing” is an old and worn platitude, but it often can les great weight, 
unfoitunately, in the monotonous routine of daily office practice 

Classifications of headache and neuralgia as they appeal m the litera- 
ture are confusing and impiactical foi the practitioner who hopes to 
apply what he reads to vhat he does Pam is a general s}mptom, 
anatomic distribution of nen'-e fibeis and blood vessels can be demon- 
strated in the cadaver as a local fact, but the probable cause of the pain 
in any region may be as general in nature as the symptom itself 

In many instances, if the victims of chionic nasal obstiuction or 
sinal disease come foi examination vitli a complaint of pei iodic headache 
or facial pain, it is naturally easy to associate these symptoms vith 
physical and roentgen evidence of smal infection, when a careful history’- 
may clearly indicate that the pain is more likely to be of vasomotor 
origin Such patients are commonly the victims of coincidence and often 
pay dearly for these accidental associations The belief that the} are 
■Mctinis of “sinus” (^^hate^er that may be) has probably frequently 
been confirmed and strengthened oier the years by innumerable treat- 
ments of, or operations on the nasal and smal structures Reluctantly, 
I emphasize again vhat I liaie been saying for }ears, otolar}mgologists 
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must rightfully assume much of the blame for the present complex 
regarding sinal operations m the minds of the laity Sufferers from 
migraine or allergy have been willing victims of all kinds of treatments 
and surgical procedures for yeais, mainly because they are usually 
intelligent people trying to rid themselves of a condition which causes 
marked disability penodically and interferes with their work and 
pleasure They are willing and anxious to giasp any likely straw 
For many years, patients suffering from pei iodic headache and asso- 
ciated s}mptoms have had seriousl}' impressed on them by the general 
practitionei , internist and surgeon, after many roentgen examinations 
and laboratoiy studies and often a short inquiry into the history, 
“Physically }ou are all right, your examination gives entirely negative 
results As for your headache, it must be your eyes,” or “it must be 
your sinuses ” Actuall)', it might be more scientific, if not professional, 
for them to say to many of these patients , “It must be 3'our ancestors ” 
Sphenopalatine and vidian neuralgia, piobably secondary to involve- 
ment of the sphenoid sinus, may be clinical entities, but in my own 
limited experience in ever}'day office practice, the}' are almost mythical 
conditions, except as the syndromes commonly represent transient vaso- 
motor upsets or are associated with a tender mandibular joint and poor 
dental occlusion Many harmless sphenoid and posterior ethmoid sinuses 
have undoubtedly been mutilated because good anatomic work m the 
dissecting room has innocently led to poor clinical deductions 

Vacuum sinusitis, especially of the frontal sinuses, has been described 
frequentl} and has been given a prominent place in otolarjmgologic 
literature by some good -workers Accoi ding to the principles of physics 
and physiolog}', I am told on good authority, such a condition cannot be 
explained and probably does not exist I have, however, encountered 
the symptom complex many, many times m patients w'hose personal or 
family history indicated without much doubt that the periodic pains had 
a vasomotor origin in the brain or meninges rather than in a vacuum 
in a sinus Naturally removal of a septal obstruction or portion of a 
turbinate may give relief of pain for varying lengths of time, but proba- 
bly it represents only one form of shock therapy in -which operative 
insult to tissues is combined with psychic persuasion 

Pressure pain and headache supposedly due to deflected septums, 
enlarged turbinates or polyps also have been given a definite clinical place 
in the otolaryngologic field Practically, in everyday experience, badly 
obstructed noses, with pressure from a deflected septum, a spur against 
the turbinates or large masses of polyps, are common, but often a history 
of pain or headache cannot be elicited 

Most of the patients who go through their daily business or social 
life complaining periodically of “sinus headache” are really suffering 
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from transient vasomotoi disturbances within the brain substance oi 
meninges instead of from pressuie or infection within the sinuses 
Treatment of the nasal membranes with astringents will give tempoiary 
relief to many patients with pei iodic headache as the main symptom, 
because the close anatomic vasculai i elation between the biain and the 
smal stiuctures allows vasomotor disturbances to be intei changeable 
Most of the venous blood from the upper portion of the nose goes 
through the ciibrifoim plate and then along the floor of the skull to the 
cavernous sinus If such patients really had smal infection, they could 
not recover periodically from eveiy attack in a day or two thiough 
many years with no sequela or other evidence of infection 

Surgery of the nasal and smal stiuctuies has improved lapidly and 
surely to a high position beside the suigery of the othei specialties, but 
It must be admitted that it now stands much discredited m the minds of 
most patients and many general physicians Differential diagnosis has 
been at fault and not the suigical procedures Conservative treatment, 
so called, m the pi esence of real pathologic changes m the nose oi sinuses 
IS often more radical than pioper surgical mteivention Most of the 
arguments against nasal and smal operation have come, I think, because 
of the ill advised attempts to lelieve or cuie symptoms which the history 
cleaily indicated were vasomotor or allergic m oiigin All operations 
and many forms of treatment may act as “shock therapy” and give 
temporary relief from penodic attacks of any type of vasomotor distur- 
bance, whether that disturbance is migraine, hay fever, or asthma oi 
some other syndrome with a heieditaiy basis 

Spontaneous relief, temporaiy or peimanent, of peiiodic headache 
or neuralgia with associated symptoms of vasomotor oi alleigic origin 
IS more common than is similai relief from the combination of all treat- 
ments and operations m the otolaryngologic field and all other blanches 
of medical practice Inherited chaiactenstics cannot be suddenly altered 
by measures which are successful in relieving acquired conditions In 
the voluminous hteratuie, medical writeis have stressed the hopelessness 
of efforts to do anything for color blindness, hemophilia oi congenital 
ocular diseases, but they have confidently and valiantly pioposed or 
advised new treatments and operations to relieve or cuie hereditaiy 
headache and its associated symptoms Naturally, if one does not follow 
carefully a laige number of patients for long peiiods of time, one may 
credit some treatment or opeiation with the lelief that came as a 
spontaneous change It is best to remembei that patients with penodic 
pain in the head of the familial type usually have good health between 
attacks and usually live a full span of life They then have ample time 
and opportunity to go fiom pillar to post, fiom physician to suigeon and 
from surgeon to quack 
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Actually, those in the medical piofession, legaidless of the develop- 
ments of various special fields of practice, have done little to relieve or 
cuie patients with migraine or familial headaches The} have, however, 
in many instances done much to make them more uncomfortable Many 
unfoitunales lose their migraine spontaneously but letain distressing 
nasal s}mptoms the lest of then lives which aie a direct result of ill 
advised operation on the septum, turbinates or sinuses Lest oto- 
laivngologists become too conscience stricken, it seems appropriate to 
mention that many appendixes, gallbladders and pelvic organs would still 
be functioning in their original surroundings but for other ill advnsed 
efforts to alter heieditai v conditions by proceduics vv'hich ordinaril} giv^e 
excellent results when used to remedy acquired difficulties 

All these jeais otolai vngologists, m their meetings and in the litera- 
tuie, hav'^e been told main things to do and how to do them, especially 
in relation to operation on the nose and sinuses JMucli of this advice 
as to operation, even that given by some great authorities, would hav^e 
been better left unsaid In my humble opinion, it behooves more speakers 
and wi Iters to stress now and then what often should not be done 

Patients suffering fiom migraine or some othei form of hereditary 
v^asomotor pain in the head and associated s}mptoms should often have 
nasal obstiuctions removed, sinuses drained, glasses prescribed, appen- 
dixes and gallbladders removed and v'arious treatments given, but only 
when theie are good and sufficient reasons for doing these things 
legardless of the vasomotor oi alleigic synch ome and not because of it 

CONCLUSION 

Migraine and similar familial, allergic or v^asomotor disturbances of 
the brain, meninges, ganglions, neiv'e sheaths and other bodily structures 
are common and probably will continue to be so as long as hereditary 
characteristics are perpetuated by intermaniage without thought to 
eugenic selection Reduction in the numbers and sev’^erity of the symp- 
toms and in the numbers of piospective victims is piobably more a social 
than a medical pioblem It is to be hoped that m the special field of 
allergy or of endocrinology or elsew'here consistent scientific effort wall 
find methods to alleviate the symptoms more consistently over longer 
periods in a greater percentage of the patients who are predestined by 
heredity to suffer with these periodic upsets m a brain wdiich is otherwise 
normal In the meantime let otolai yngologists admit their limitations 
in the treatment of headache and neuralgia and reseiv^e their scientific 
surgical procedures to cope with real pathologic conditions, which are 
and will always be present m the nose and sinuses 
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IMPORTANCE OF VESTIBULAR FINDINGS FOL- 
LOWING INJURY TO THE HEAD 

MYRON A ZACKS, MD 

Assistant Professor of Otology, Graduate School, University of Pennsylvania 

PHILADELPHIA 

In 1928 I was piivileged to piesent a papei befoie the Philadelphia 
Laiyngological Society under the title “Intel esting Cochleai and Vestib- 
ulai Findings Following Accident ” ^ It concerned itself in detail 
with findings and observations in a single case, and the conclusions 
drawn were theiefoie limited The present paper, dealing with a laige 
and varied series of cases of the same soit, broadens understanding and 
emphasizes the impoitance of findings desciiptive of a clinical entity 
moie or less generally denied or ignoied 

In recent years there has arisen an inci easing demand for bettei 
and dealer understanding and cooidmation of symptoms and objective 
findings in conditions resulting from injuiy to the head As man 
penetrates deepei into the mechanical age, demanding shorter and 
quicker pioductive means, tempo quickens, and human physical haz- 
ards unquestionably multiply Injuiies of the head become piopor- 
tionately common A leview of the statistical increase m accidents to 
the head during the development of the machine age m general and 
the automobile age m paiticular is convincing Injuiies of the head 
vary widely m character, seventy and sequelae and become the con- 
cern of all physicians, paiticularly the industiial suigeon and the 
general practitionei , who make the eailiei examinations Subsequent 
responsibility lests with the neuiologist and neuro-otologist 

From a medicolegal aspect, particularly wheie workmen’s com- 
pensation laws apply, accuiate consideiation of the injured is of vital 
importance Not only must proof of disability be established, but its 
character, extent and ultimate outlook must be evaluated It is essen- 
tial and timely, theiefoie, to add, if possible, fuither means of exclud- 
ing unjust claims and awaids and, at the same time, piotecting claims 
that aie genuine and worthy 

When demonstiable fiactuie of the skull occurs, the problem of 
explaining and defining resulting pathologic changes and s 3 'mptoms is 
usually simplified, but when the calvarium is injured and no demon- 

Read at a meeting of the Philadelphia Laryngological Society, April 4, 1939 
1 Zacks, M A Interesting Cochlear and Vestibular Findings Following 
Accident, Laryngoscope 38 288, 1928 
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strable bieak in its bony continuity exists, the examining physician is 
frequently confronted with an admittedly jieiplexing problem In the 
vast majority of cases of the lattci tjpe, subjective complaints fai out- 
weigh objectne neurologic disclosures 

Many persons with a history of injuiy to the head, lecent or of 
long standing, still receive routine examination, and the condition is 
diagnosed and disposed of as belonging to the post-traumatic group 
(for instance, ncui asthenia, traumatic neurosis, psychoneurosis, hysteria 
and mahngeimg) Definite organic cause is admitted when findings 
aie faiily cleai oi self evident, but wdien neurologic findings are 
negatne or questionable because the pathologic disturbance is obscure 
OI varied m location, many conditions are misjudged as functional 
Such diagnoses, though becoming less common, still too frequently 
appeal on completed hospital records as the undisputed final opinion 

In such cases vestibular tests are of great value and, if performed 
piecisely and sj stematically and piopeily interpreted, offer valuable 
diagnostic infoimation Ihe neuro-otologist has been invited into 
this field of investigation because symptoms so frequently point to 
disturbance in the kinetic-static mechanism Examination of the inter- 
nal ear is decidedly incomplete if only the function of hearing is deter- 
mined, since the kinetic-static portion deserves equal consideration 
Rotatoiy and caloric tests give information on the behavior of the 
vestibular mechanism m much the same fashion as tuning folks and 
an audiometei enable one to determine the hearing By familiarity with 
normal vestibular i espouses following aitificial stimulation, together 
with an undei standing of the anatomy and pathways concerned, devi- 
ations from normal are recognized and the seat of disturbance surmised 
and fiequently localized It should be emphasized that neurologic find- 
ings may be negative and the vestibulai mechanism, including the 
pathways of the intracranial neives, consideiably damaged and deranged 
For this reason every patient with mjui;j to the head subjectively dis- 
turbed, particularl)'^ when consciousness has been lost, deseives vestib- 
ular investigation Hearing tests are subjective and depend entirely 
on the intelligence, honesty and coopeiation of the patient, -whereas 
vestibular responses are objective and yield information concerning the 
internal ear and the vestibular appaiatus m the brain over which the 
patient exercises little or no contiol It is on the objective evidence 
of a deranged kinetic-static mechanism that diagnostic conclusions are 
made possible 

After the immediate and acute effects of injury to the head have 
subsided, aftei -effects begin to make their appearances, and it is with 
these that this paper is concerned It is the rule foi patients to attiibute 
then symptoms directly to a specific accident 
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Children, particularly below the age of 10 years, show little tendency 
to develop symptoms or sequelae, notwithstanding the severity of the 
accident oi the occurrence of prolonged unconsciousness One patient, 
a boy aged 6 }ears, was unconscious for twenty-one days after an 
automobile accident and at the time of writing, eleven months after 
his injury, has not offered any subjective complaints Vestibular and 
auditory findings are noimal His brother, aged 11 years, was rendered 
unconscious for twenty-four hours m the same accident He experi- 
enced two or thiee attacks of vomiting per week for the next six months 
When last examined he complained of headache and dizziness, par- 
ticularly on change of position, fell when the head was bent downwaid 
and staggered at times It is of interest to note that this patient, five 
years older, unconscious for twenty-four hours m contrast to the 
twenty-one days of unconsciousness experienced by the other, presents 
symptoms and findings indicative of intracranial damage Another, a 
boy aged 9, m an attempt to halt a runaway horse, was dragged for 
almost a city block, when the horse stumbled and fell on him He was 
unconscious foi an indefinite period Except foi a 14 per cent loss of 
hearing for the convei sational range in the right ear, together with 
peripheral involvement of the seventh nerve on the same side, he shows 
no neuro-otologic disturbance Geneially, the oldei the patient the 
more evident the disturbed reactions, particularly after the age of 50 
Age IS one explanation for the disproportion between the seventy of 
injury and the resulting symptomatic damage 

SYMPTOMS 

While It is true that conclusions depend on the type and character 
of vestibular responses, a careful history of all subjective complaints is 
important Symptoms vary, are frequently vague and may be changeable 
It IS impossible to determine their precise order of appearance, and while, 
as a rule, post-traumatic conditions have many symptoms in common, an 
attempt to place them in a diagnostic group, while generally informative, 
proved unconvincing However, certain subjective complaints deserve 
special mention 

Headache — This is the most frequent subjective symptom and, like 
the next, vertigo, varies generously Occipital pains are common 

Verhgo — ^This complaint rivals the first mentioned m variation and 
frequency and is commonly in combination with it It is variously 
described, as, for instance, “falling to one side,” “things moving before 
the eyes,” "tremors,” “a feeling of goneness,” “unsteadiness,” “pound- 
ing” or “a feeling of drunkenness ” Vertigo in the sense that objects 
definitely revolve m fixed fashion is exceptional and when artificially 
induced bears little, if any, resemblance to the type of which the patient 
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complains This fad deserves emphasis ^'eltIgo maj be originated 
01 intensified by change of position, such as from the stooping to the 
upright, quick motion of the head and lifting of heavy objects When 
damage to the lab} rmth is mild, attacks come on irregularly and may not 
appear until some time after the injuiy Veitigo, when frequent, per- 
sistent and easily induced, is a most unfoitunate simptom and, according 
to some, deseives gieatci financial compensation than complete loss of 
hearing m one ear Veitigo which peisists more oi less unchanged for 
SIX to eight months offers a guarded prognosis, after twehe to fifteen 
months the outlook is discouraging and gia\e 

Fatigue and Weakness — ^Unduc fatigue on slight or moderate 
physical effort is common Many patients maintain that they are tired 
all the time Insomnia is common This may be mterpicted as an 
expiession of a diseased brain Vasomotor instability is commonly 
observed 

Changes in Mentality and Pei sonality — Attention is called to these 
by members of the patient’s family, friends and the famil} physician, 
who state that something has come over the patient since his accident 
Common complaints are lack of interest in conditions that previously 
engaged serious attention, inability to concentrate, faulty memory, 
shrinking interest in dress and personal habits, fear of ciowds and gen- 
eral disinclination to return to the previous normal standard Efficiency 
usually suffers, often so as to demand changes of occupation It is not 
unreasonable to assume that the above symptoms, together with those 
mentioned m the previous paragraph, may have a common explanation 

Defects in Heai mg — The complaint of disturbed hearing, particularly 
in one ear, is common Tuning forks and an audiometer aid in the detei- 
mination of type, location and extent of deafness Unilateral perceptive 
involvement is by fai the most common When findings indicate distur- 
bance m the conductne mechanism, lmpro^ement under treatment may 
follow, but wdien theie is a loss of perception for notes m the upper 
part of the scale, the basal coil of the cochlea has been damaged, and 
little, if any, tendency to spontaneous recoveiy should be expected 
While tuning forks are of value so fai as the Weber, Rmne and 
Schwabach tests are concerned, the audiometei offers A'aluable informa- 
tion, since it IS not uncommon that folks and the Galton whistle are 
heard well but wdien the heaiing is checked wnth the audiometei, dips 
m the high register are noted 

PATHOLOGIC CHANGES 

In Older to interpret symptoms and findings a conception of the 
underlying pathologic changes is necessary Because of the numerous 
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and vaiious foims of tiauma, the lesulting pathologic changes and 
sequelae diftei in type, degiee and location Howevei, they possess much 
in common, and it is by the inteipietation of this that a basis for con- 
clusions IS aftoided Injur}^ to the labyiinth may be caused by an 
exudate into it A moie violent tiauma may teai poitions of the auditoiy 
and vestibulai end oigans Sudden displacement of the brain stem by 
the impact may diiectly injure the eighth neive as it enteis the fallopian 
canal Consideiable leseaich and expeiimental study of the pathologic 
changes resulting from injuries to the head weie undertaken by 
Brunner," Yoshii,® Stenger^ and others Their findings aie lepoited 
at length in the literature It was Biunnei’s conviction that as a result 
of injuiies to the head m the human being degenerative changes occur 
m the nuclei of the cochleai and vestibular neives He showed also that 
the altered iiiitability of the vasodilatois and vasoconsti ictors causes 
localized aieas of alteied ciiculation Tiaumatic paialysis of the vaso- 
consti ictois IS piobably due to damage of the midbiain Long-continued 
Aasomotoi changes produce cellulai abnoinialities which may finally 
terminate in areas of neciosis and foimation of scar tissue Direct 
damage may occui to the eighth nerve or the labyiinth itself, paiticularly 
when the petrous portion of the tempoial bone is fiactuied This aspect, 
however, is delibeiately omitted Expeiimental evidence emphasizes that 
the damage is not localized to the eai itself but that m eveiy case of 
symptomatic iiijuiy to the head the biain, too, is injuied Biunner 
asseited that one can have concussion of the biam without concussion 
of the mnei eai but cannot have concussion of the innei ear without 
concussion of the brain In 1928 I ^ emphasized that findings indicated 
a combination of cential and peripheial involvement This is m accoid 
with subsequent findings lecoided by Linthicum and Rand,° whose 
experiences indicated that m neaily all instances the vestibular symptoms 
following concussion aie due to the combination of mjuiy to the end 
oigan and to the central neivous system Experimentally, in animals, it 
has been shown that little i elation exists between the severity of impact 
and the amount of damage lesulting 

2 Brunner, H Pathologic und Klinik der Eikrankungen des Innenohres nacli 
Stumpfen Schadeltraumen, Monatschi f Olirenh 59 697, 1925 

3 Yoshii, U Experiniental Study of Traumatic Injuries of the Ear, Zentralb! 
f Ohrenh 9 561, 1910-1911 

4 Stenger Ueber die Alton dei nach Kopfvcrletzungen auftretcnden 
Neuiosen Die traumatische Labynnthneurose, Deutsche med Wchnschr 31 63, 
1905 

5 Linthicum, F H , and Rand, C W Neuro-Otological Observations in 
Concussion of the Brain, Arch Otolaryng 13 785 (June) 1931 
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DIAG^OSTIC DATA 

An attempt was made at tabulation based on s3mptoms and findings 
m individual cases, but the data were found lengthy, complicated and 
confusing and served a lelatively limited purpose Instead, emphasis is 
placed on the most common and significant deviation offering diagnostic 
leads 

Examination depends on leactions that are ( 1 ) spontaneous or ( 2 ) 
artificially induced 

1 Spontaneous Reactions — (a) If nystagmus is present, its t3'pe and 
character are noted Unless the patient is observed earl3’', it is usually 
absent If the Iab3Tinth has been destro3ed spontaneous n3’’staginus 
toward the sound side is noted immediatcl3’' after the injur3 It is 
amplified when the patient looks toward the healthy side Intense 
vertigo and nausea are present, particularl3’’ when mov ements of the head 
occur I have never encountered spontaneous vertical nystagmus either 
upvvaid 01 downward lesulting from injur3’- to the head An occasional 
upvv^aid twitch ma3' be noted but should not be confounded with true 
nystagmus It is questionable whether the direction of the n3’^stagmus 
fuinishes trustworthy information regarding the injured side I am 
inclined to agree with Grov'e,“ who stated that the n3'stagmus is caused 
by a decompensation or imbalance between the Ivv'O labyrinths 

{b) Past pointing is common, important and usually confined to 
pointing with one hand and may be inward or outward 

{c) The Romberg test and the pelvic girdle test show whether sw'a3'- 
ing or falling is present Swa3’-ing is commonl3f observed after injury 
to the head The direction in which the patient falls wdien the head is 
turned quickly to either side with the eyes closed is noted Falling may 
give some inkling as to whether one is dealing with a central or a periph- 
eial lesion The sooner after the accident the test is applied, the greater 
its v^alue 

2 A 7 hficially Induced Reactions — These are brought about by (a) 
rotation in a revolving chair or (b) caloric stimulation (cold or w^arm 
solutions) It is on this poition of the test that greatest reliance is 
placed, particularly on the reaction to caloric stimulation A fairly wide 
variety of abnormal responses is observed Such responses may varj’’ 
from time to time in the same patient, particularly m degree, but unless 
spontaneous recovery occurs within six to twelve months, the type of 
abnormal response persists, and even further degenerative change is apt 
to appear The vertical canals or the horizontal canal may show delayed 
and impaired response after injury and when reexamined at a later time 
may show further impairment or complete loss of function 

6 Grove, W E Otologic Observations in Trauma of the Head Clinical 
Study Based on Forty-Two Cases, Arch Otolaryng 8 249 (Sept ) 1928 
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(c) Rotation in a Re^olvlng Chair If examination is made soon 
after tlie accident, a discrepanc}’’ bets% een the after-turning nystagmus and 
■vertigo on one or both sides ma}^" be noted Later on responses may be 
normal, hypoactive or hyperactive and furnish relative^ little valuable 
lasting information However, it is interesting to obsen^e the striking 
difference m response from the horizontal canals when reactions to turn- 
ing are compared with those to caloric stimulation The examiner is 
inclined to question whether the same mechanism is stimulated, since it 
is not uncommon to observe fairly good or normal postrotational hori- 
zontal nystagmus and impairment or absence of nystagmus following 
caloric stimulation 

Past pointing may be present with one or both arms, normal with 
one and crossed with the other Perverted past pointing should be 
regarded as significant N3'stagmus ma}' be good, even hyperactive in 
amplitude and duration after stimulation and past pointing absent 

As previously mentioned, the type of spontaneous vertigo resembles 
little if at all that which is experienced after rotation Shortened post- 
rotational vertigo is common 

(Z?) Caloric Stimulation Examples of a few of the most common 
findings are reviewed (roentgen evidence negative for fracture of the 
skull, results of neurologic examination negative for organic pathologic 
change) 

Normal responses from all canals on one side vith absence of 
responses from all canals on the opposite side 

C^SE OF C L— -A man aged 51 fell down stairs m April 1937, striking the back 
of the head He was unconscious for two or three hours and was remo\ed to a 
hospital, where he remained four or five days The chief complaints were head- 
ache, dizzy spells (falling to the left, particularly on stooping and other change of 
position), impaired hearing in the left eai, easily induced fatigue, changes in 
personality (“wants to be left alone and not botnered”) and inabilit} to sleep unles*; 
sitting up in a chair Vestibular examination was performed twenty months after 
the accident 

Spontaneous Reactions — Nystagmus was absent w'hen the patient was looking 
straight ahead, to the extreme right or left, upivard or dowmw'ard The Romberg 
test showed slight swaying When the patient w'as standing with the heels and 
toes approximated and the ejes closed there was a tendenej to fall tow'ard the left 
"hen the head w'as suddenly turned to the right and then to the left A[o\emeWs 
of the pehic girdle w'ere fair Past pointing was absent wnth each arm 

Artificially Induced Reactions — Turning Test On turning to the right, ten 
turns in twentj seconds, the patient exhibited horizontal nrstagmus to the left of 
poor amplitude and ten seconds’ duration and rertigo of thirteen seconds’ duration 
Past pointing occurred, 4 inches (10 cm ) to the right, with the right arm and was 
absent with the left On turning to the left, the patient exhibited horizontal 
nystagmus to the right of fair amplitude and twehe seconds’ duration and ^ertlgo 
of seven seconds’ duration Past pointing was absent with each arm 

Caloric Test (68 F) After fiftj seconds’ stimulation of the right ear, with 
die head erect, rotary nystagmus to the left was observed with good amplitude 
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Past pointing occurred, 4 inches (10 cm) to the right with each arm When the 
Iiead w'as tilted back hori7ontal nystagmus to tlie left was obserred with good 
nmpIivUdc With the head in tins position past pointing occurred, 4 inches (10 cm) 
to the right witli cacli arm \\ lien the left ear was similarij tested a response w’as 
not obseivcd from the \crlical canals or the hori7ontal canal after four minutes 
of stimulation Past pointing was absent with each arm 

Conversational hearing was tested separatelj m each ear when the ears were 
separately irrigated during the caloric test and found good on both sides Since 
the patient was not affected by the tests, thej were all performed at a single sitting 
Neurologic RepoA — “There seems to be little in the way of objective 
symptoms Signs of a cerebellar defect arc not present 'Ihe condition lesembles 
post-traumatic neurosis Further observation is ncccssarv ” 

Notwithstanding the absence of responses to caloiic stimulation on 
the left side, conversational heating is good in that ear 

Normal responses from all canals on one side with delay and iinpaii- 
ment of responses from the vertical canals and absence of response from 
the horizontal canal on the opposite side 

CAsn or G M — A man aged 37, an iron worker, in June 1937, vv'hilc at work, 
was suddeny raised in the air by a cable to an unknown height and on releasing 
himself fell on his head He was unconscious the first four da>s during his 
hospitalization of twenty-five dajs The chief complaints were vertigo, particularly 
on turning the head and stooping, impairment of hearing in the left ear, constant 
noises in the left ear, changes in personality, a feeling of limpness and occasional 
staggering to either side necessitating “holding on to something to support him- 
self ” Vestibular examination was performed nineteen months after the accident 
Spontaneous Reactions — Njstagmus was absent except for a few twitches on 
tooking upward The Romberg test showed swaj ing On turning the head first to 
the right and then to the left, swajing occurred Movements of the pelvic girdle 
were fairly good Past pointing was absent with each arm Unsteadiness was 
noted in each arm 

Aittficially Induced Reactions — Turning Test On turning to the right, the 
patient had horizontal nystagmus to the left of fair amplitude and eight seconds’ 
duration and vertigo of twenty-four seconds’ duration Past pointing was absent 
with each arm On turning to the left, the patient exhibited horizontal nj'stagmus 
to the right of good amplitude and seventeen seconds’ duration and v'ertigo of 
twenty-six seconds’ duration Past pointing was absent with each arm 

Caloric Test After fifty seconds’ stimulation of the right ear, vvtih the head 
erect, a rotary nystagmus to the left was observed wuth fair amplitude Past 
pointing occurred, 2 inches (S cm ) to the right, with the right arm but was absent 
with the left When the head was tilted back horizontal nystagmus to the left was 
observed, with large amplitude With the head m this position past pointing 
occurred, 2 inches (5 cm ) to the right, with the right arm but was absent with 
the left When the left ear was similarly tested rotary nystagmus to the right 
appeared after one minute and five seconds, with poor amplitude Past pointing 
was absent with each arm When the head was tilted back there vv'as no response 
from the left horizontal canal Past pointing was absent with each arm 

Conversational hearing was found impaired in the left ear and good in the right 
Since the patient was not affected by the tests they were all performed at a single 
sitting 
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The audiogiam showed a sharp dip in the threshold of the left 
ear from 512 double vibiations (15 decibels) to 1024 (50 decibels) and 
2048 (65 decibels) 

Absence of responses fiom all canals on one side with absence of 
responses from the vertical canals on the opposite side and a normal or 
subnormal response from the horizontal canal (a syndrome similar to 
that with tumor of the cerebellopontile angle) I ^ called attention to 
this finding m 1928 in a report befoie the Philadelphia Laryngological 
Society It has been repeatedly observed and mentioned m the literature 
since and may pei haps be considered, when present, the most significant 
syndrome symptomatic of post-traumatic cerebial damage Lmthicum 
and Rand ° mentioned my leported case and leported 6 such cases of 
their own The differentiation of the condition from tumoi of the angle 
IS not difficult, since tumor of the angle has a delayed onset with tinnitus, 
hearing and vestibular responses are either impaired or absent on the 
side of involvement and the opposite vertical canals are nonresponsive, 
while the horizontal canal is active and commonly exhibits an active, 
perverted response If added to this vertical nystagmus, papilledema, or 
choked disk, peripheral involvement of the seventh nerve and absence 
of corneal reflex on the same side aie present, the diagnosis of tumor of 
the angle is definite 

Case of W C — man aged 32, a carpentei, in June 1925 while riding in his 
automobile, was struck by a trolley car He was rendei ed unconscious and removed 
to a hospital He remained unconscious for three days, during which he vomited 
frequently He was hospitalized for eighteen days On regaining consciousness he 
complained of total loss of hearing, vertigo and staggering Vestibular examination 
was performed six months after the accident 

Spontaneous Reactions — On the patient’s looking to the right there was 
horizontal nystagmus to the right, on his looking to the left there was horizontal 
nystagmus to the left , on his looking upward or downward nystagmus was absent 
The Romberg test was negative Turning the head first to the right and then to 
the left did not produce any effect Movements of the pehic girdle were good 
Past pointing was absent with each arm 

Aitificially Induced Reactions — Turning Test On turning to the right the 
patient exhibited horizontal nystagmus to the left of fair amplitude, eleven seconds’ 
duration and vertigo of thirteen seconds’ duration Past pointing occurred, 3 
inches (8 cm ) to the right with the right arm and 2 inches (5 cm ) to the right 
with the left arm On turning to the left the patient exhibited horizontal nystagmus 
to the right of fair amplitude and eleven seconds’ duration and vertigo of ten 
seconds’ duiation Past pointing occurred, 4 inches (10 cm ) to the left, with 
the right arm but was absent with the left arm 

Caloric Test After four minutes’ stimulation of the right eai, with the head 
erect, the right vertical canals did not show anj response Past pointing was 
absent with each arm When the head was tilted back there was no response 
from the right horizontal canal Past pointing was absent with each arm When 
the left ear w^as similarh tested the left vertical canals showed no response after 
four minutes Past pointing was absent with each arm When the head wa'= 
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tilted back lionrontal n 3 stagnnis to the right was obscr\ed with fair amplitude 
Past pointing occurred, 4 inches (10 cm ) to the left w’lth eacii arm 

Conversational hearing w'as absent m both cars Since the patient was not 
affected by the tests, they were all performed at a single sitting 

Andiogiain — The right ear was totall> deaf to all sounds from C (64 double 
vibrations) to c-6 (8192 double Mbrations) Obser\ations on the left ear were 
identical with those on the right except that with the dial at approximatelj 85, c-2 
(512 double vibrations) was definiteh and unmistakablj heard This represents 
a 68 per cent loss of hearing for this single remnant 

Eight patients in tlie senes presented this syndrome Hearing may 
be impaired oi absent on one or both sides The single canal to react is 
the hoii/ontal, from which the nystagmus ma}’^ be good, fair or poor and 
either horizontal or perverted 

Absence of responses from the \eitical canals on each side and a 
pel verted response from the horizontal canal on each side, w'lth acute 
healing m both ears foi the conversational range Beyond this frequency, 
particularly in the upper limits, dips are common 

Case or J J — A. mm aged 27, a steel w'orker, fell from a six storj height 
down an elevator shaft, October 1936 He stated that he w'as unconscious 
for two or three minutes He wxas hospitalized for eight days His chief 
complaints W'ere severe headaches, dizziness, particular!} on stooping, insomnia, 
loss of weight and fatigability Vestibular examination was performed ti\o }ears 
after the accident 

Spontaneous Reactions — Nystagmus waas absent The Romberg test was 
negative Turning the head first to the right and then to the left did not produce 
any effect klovements of the pelvic girdle w'ere good Past pointing occurred, 
6 inches (15 cm ) to the right, watli the rigiit arm but w'as absent with the left 

Artificially Induced Reactions — Turning Test On turning to the right *he 
patient exhibited horizontal nystagmus to the left of good amplitude and tw'ent}- 
six seconds’ duration and vertigo of tw’enty-eight seconds’ duration Past pointing 
occurred, 10 inches (25 cm ) to the right, with the right arm but w'as absent wath 
the left On turning to the left the patient exhibited horizontal nystagmus to the 
right of good amplitude and tw'enty-six seconds’ duration and vertigo of tw'ent}-six 
seconds’ duration Past pointing occurred, 6 inches (15 cm ) to the left with each 
arm 

Caloric Test After four minutes’ stimulation of the right eai, with the head 
erect, the right vertical canals showed no response Past pointing occurred 
4 inches (10 cm ) to the left, w’lth the right arm but was absent with the left 
When the head was tilted back perverted (oblique) n}stagmus to the left was 
observed with fair amplitude Past pointing was absent with each arm When 
the left ear was similarly tested the left vertical canals showed no response after 
four minutes Past pointing was absent with each arm When the head w'as 
tilted back perverted (oblique) nystagmus to the right was observed, with poor 
amplitude Past pointing was absent with each arm 

Conversational hearing was acute in both ears All tests were performed at a 
single setting, although the patient felt drunk and w'as slightly nauseated (^) 

Conversational hearing was acute in both ears When tested with 
the audiometer, the hearing was noted to be good throughout the 
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entire scale It is interesting to note that the response from the vertical 
canals on each side was absent, while that from the horizontal canal on 
each side was perverted 

Absence of response from the vertical canals on each side and a per- 
verted response from the horizontal canal on each side, with impaired 
hearing in both ears 

Case of J R — A man aged 60 tripped over an iron pipe in September 1938, 
striking the head against a sidewalk An indefinite short loss of consciousness 
followed He was removed to a hospital but refused to remain for treatment 
beyond emergency measures His chief complaints were impairment of hearing m 
both ears (he stated that prior to the accident he could hear a clock ticking in 
the next room), headache, vertigo and confusion Vestibular examination vas 
performed three months after the accident 

Spontaneous Reactions — Nystagmus was absent The Romberg test was 
negative Turning the head first to the right and then to the left did not produce 
any effect Movements of the pelvic girdle were good Past pointing was absent 
with the right arm but occurred, 4 inches (10 cm ) to the left, with the left arm 

Aitifictally Induced Reactions — Turning Test On turning to the right the 
patient exhibited horizontal nystagmus to the left of good amplitude and seventeen 
seconds’ duration and vertigo of twelve seconds’ duration Past pointing occurred, 
8 inches (20 cm ) to the right, with the right arm but was absent with the left 
On turning to the left the patient exhibited horizontal nystagmus to the right of 
fair amplitude and sixteen seconds’ duration and vertigo of twelve seconds’ duration 
Past pointing was absent with the right arm but occurred, 8 inches (20 cm ) to 
the left, with the left arm 

Caloric Test After four minutes’ stimulation of the right ear, with the head 
erect, the right vertical canals showed no response Past pointing was absent 
with each arm When the head was tilted back perverted (oblique) nystagmus 
to the left was observed with fair amplitude Past pointing was absent with 
each arm When the left ear was similarly tested the left vertical canals showed 
no response after four minutes Past pointing was absent with each arm When 
the head was tilted back perverted (oblique) nj^stagmus to the right was observed, 
with fair amplitude Past pointing was absent with each arm 

Conversational hearing was impaired in both ears Since the patient was not 
affected by the tests, they were all performed at a single sitting 

Caloric responses were more or less identical with those in the 
case of J J except for the bilateral impairment of hearing of the per- 
ceptive type There was a sharp dip in the audiogram in both ears 
beyond the frequency 2896 

Absence of response from the vertical canals on one side with a 
perveited response from the horizontal canal on the opposite side 

Case or J H — A jouth aged 18, a sheet metal vorker, was rendered unconscious 
for an unknown period in October 1938, W'hen a trolley car jammed into the auto- 
mobile m which he W'as riding He w’as taken to a hospital and according to his 
own statement w'as dazed for se\eral hours immediateh after the accident He 
remained m the hospital for eight dajs His chief complaints were “thumping on 
the top of the head,’’ headaches, dizziness, changes in pcrsonalitj deafness in 



612 


ARCHIVES Of OTOLARYNGOLOGY 


the left ear and the loss of 21 pounds (9 5 Kg ) in the three months alter the 
accident He stated that his heai ing was perfect prior to the accident and that none 
of the foregoing sj'inptoins was e\er piescnt Vestibular examination was performed 
five months after the accident 

Spontaiicmis Reaciious — Nystagmus was absent The Romberg test w'as 
negative Turning the head first to the right and then to the left did not produce 
an effect Movements of the pehic girdle w'cre good Past pointing was absent 
with each arm 

Ailifictally Induced Reactions — Turning Test On turning to the right the 
patient exhibited horizontal nystagmus to the left of small amplitude and two 
seconds’ duration and \crtigo of nine seconds’ duration Past pointing occurred, 
4 inches (10 cm ) to the left, w'lth the right arm but was absent with the left 
On turning to the left the patient exhibited horizontal nystagmus to the right 
of poor amplitude and six seconds’ duration and a ertigo of fifteen seconds’ duration 
Past pointing occurred, 2 inches (3 cm) to the left, with the right arm but was 
absent with the left 

Caloric Test After four minutes’ stimulation of the right ear, with the head 
erect, the right vertical canals showed no response Past pointing w'as absent 
with each arm When the head was tilted back horizontal njstagmus to the left 
was observed, of poor amplitude Past pointing was absent with each arm 
When the left ear was similarlv tested the left vertical canals produced a rotary 
response to the right after one minute and fifteen seconds, with fair amplitude 
Past pointing was absent with the light arm but occurred, 4 inches (10 cm) to 
the right, with the left arm When the head was tilted back rotary (perverted) 
nystagmus to the right was observed, w’lth good amplitude Past pointing was 
absent with each arm 

Conversational hearing w'as found absent in the left ear but acute in the right 
ear Since the patient was not affected by the tests they were all performed at a 
single sitting 

Audiogram — The left ear showed 51 per cent loss of hearing, the right ear did 
not show any loss of hearing for the conversational range 

Caloric stimulation on the right side w^as followed by no lesponse in 
the light vertical canals with a pooi i espouse m the right horizontal canal, 
notwithstanding acute heaiing in that ear On the left side the vertical 
canals were hypoactive, while the left horizontal canal show^ed good but 
perverted (rotary) response Conversational hearing was absent on 
that side 

Absence of response from the vertical canals on one side and a 
perverted response from the hoi izontal canal on the same side, with good 
convei sational hearing on this side 

Case of W M — A man aged 25, a cabinet maker, in January 1931, while driving 
his automobile, was struck by a trolley car and rendered unconscious for several 
hours When consciousness was regained he was in a hospital A blood} discharge 
from the left ear was present for several days His chief complaints were head- 
aches, vertigo, confusion, tinnitus and impaired hearing m the left ear Vestibular 
examination was performed thirteen months after the accident 

Spontaneous Reactions — Nystagmus was absent except for a few tw'itches on 
looking upward The Romberg test was negative Turning the head first to the 
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right and then to the left did not produce am effect ;^^o^e^lent5 of the pelvic 
girdle -were absent Past pointing i\as absent witli each arm 

ArhUcially Induced React oi s — Turning Test On turning to the right the 
patient exhibited horizontal mstagmus to the left of good amplitude and t\senty-four 
seconds duration and \ertigo of ten seconds duration Past pointing occurred 
4 inches (10 cm ) to tlie right i\nth each arm On tunung to the left the patient 
exhibited honzontal mstagmus to the right of good amplitude and t-wenU 
seconds duration and ^ertlgo of fifteen seconds’ duration Past pointing occurred 
4 inches (10 cm ) to the left with each arm 

Caloric Test After three minutes stimulation of the right ear with the head 
erect the nght \ertical canals showed no response. Past pointing vas absent 
with each arm When tlie head was tilted back per\erted foblique) mstagmus 
to the left was observed rapid witli small amplitude. Past pointing occurred, 
6 inches (15 cm) to the nght with the ng’nt arm and 6 inches (15 cm.) to the 
leit witli the left arm When the left ear was similarh' tested the left vertical 
canals produced rotan, n} stagmus to tlie right after tv\ o minutes w ith small 
amplitude Past pointing was absent with the nght ami but occurred 6 inches 
(15 cm) to the leit with the left arm When the head was tilted back, rotaiy 
(perverted") mstagmus to the nght was observed rapid with small amphtude 
Past pointing was absent with the nght arm but occurred 6 inches (15 cm ) to the 
left witli tile left ami 

Conversational heanng was absent in the left ear and acute in the right ear 
Although the patient showed a slight tendenev to perspire and was shghtlv 
nauseated all tlie tests were performed at a single sitting 

There was a perverted response from the honzontal canal on eadi 
side On the side of acute com ersational hearing tlie response from tlie 
vertical canals was absent while the response from the horizontal canal 
was per\ erted (oblique) On the nonhearing (conversational) side the 
vertical canals responded poorly, while there was a rotarv* (perverted) 
response from the horizontal canal 

Conversational hearing may be acute impaired or absent on the same 
side as, or the side opposite to abnormal responses from tlie semicircular 
canals Changes in the upper frequenev- range are common 

The foregoing illustrations are representative of a few combinations 
of disturbed reactions The examiner is impressed by the inconstancy of 
findings and the variet}* of combinations tliat may follow symptomatic 
injury to the head 

ADDITIOX.A.L OBSERVATIOXS 

In]iiiy to the Cianial iVc/xcv — Except for disturbed function 
observed in the cochlear and the vestibular portion of the eighth nerve 
the cranial nerves are rarely involved unless tlie condition is complicated 
by fracture of the skull 

Constitutional Reactions — ^\Vhen the ears of a normal person are 
douched with cold water (68 F ) for forty to sixty seconds evudences 
of susceptibility to vestibular stimulation appear as pallor perspiration 
nausea and at times vomiting The absence of sensitivity after pro- 
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longed douching, paiticulaily when active nystagmus has been induced, 
offers valuable evidence in favor of inti acranial involvement As a rule, 
diminution or absence of susceptibility to tests is noted in cases of 
symptomatic injury to the head 

CONCLUSIONS 

Every patient with injuiy to the head subjectively disturbed should 
be examined neuro-otologicall}' as soon after injury as possible and 
reexamined occasionally for approximately one }ear to determine the 
integrity of the kinetic-static and the auditory mechanism 

While a definite objective sjndrome is not produced, vestibular tests 
aie of inestimable value in offering a possible explanation for subjective 
symptomatic complaints 

Headaches and disturbances of equihbiium following injury to the 
head, if persistent, show derangement of the kmetic-static mechanism 

Concussion of the inner eai and brain result from the same force, 
producing evidences of combined central and peripheral involvement, the 
extent of which is not always in direct proportion to the force or tj'pe of 
tiauma 

Vestibular abnormalities offer an organic explanation for many 
so-called functional disturbances 

Findings similar to those with tumor of the cerebellopontile angle, 
when present, are significant They occur in a fairly large percentage 
of cases 

Persons suffering from symptomatic post-traumatic conditions of the 
head deserve financial compensation commensurate with their physical 
handicap 

A plea IS made for closer cooperation between the family physician, 
the industrial surgeon, the neurologist and the neuro-otoIogist 

Findings, symptoms and sequelae help to clarify a clinical condition 
far too important to neglect oi ignore 


1737 Chestnut Street 



CARCINOMA OF THE TRACHEA 


ARTHUR M OLSEN, MD 

ROCHESTER, MINN 

In lecent yeais, seveial discussions of pi unary caicinoma of the 
tiachea have appeared in the literature Notable among these are the 
leviews of Culp,^ Leroux-Robert,- Baratoux,® Tiling,^ Dumas and 
Guichard ^ and D’Aunoy and Zoellei ® With tlie exception of Baratoux, 
these leviewers have dealt primaiily with the morphologic character of 
the tumor, and the clinical and therapeutic aspects have been touched 
on only biiefly or ha\e been ignoied In the great majoiity of the cases 
reported the diagnosis was established at necropsy This is particularly 
true of the earlier cases Hence, it is not surprising that most of the 
leports consist primarily of pathologic data Since bronchoscopic exami- 
nation has come to be lecognized as a valuable diagnostic piocedure, 
discovery of primary intiatracheal neoplasms dm mg the life of the 
patient is no longer uncommon 

It IS the purpose of this discussion to attempt to correlate the patho- 
logic findings with the symptoms and treatment in cases of carcinoma 
of the trachea Sixteen cases of primary carcinoma of the trachea 
encountered at the Mayo Clinic since 1921 will be reviewed Of these 
16 cases 5 have been previously reported by Figi,’’ 1 by Guttman ® and 

From the Division of Medicine, the Mayo Clinic 

Abridgment of a thesis submitted to the Faculty of the Graduate School 
of the University of Minnesota in partial fulfilment of the requirements for the 
degree of Master of Science in Medicine 

1 Culp, O S Primary Carcinoma of the Trachea, J Thoracic Surg 7 471- 
487, 1938 

2 Leroux-Robert, J Les cancers pnmitifs de la trachee Etude anatomo- 
pathologique (a propos d’un cas d’epithehoma prostradiotherapique de la trachee 
chez une basedowienne) , Ann d’oto-lar 3 mg , May 1936, pp 493-521 

3 Baratoux, J E Tumeurs mahgnes primitives de la trachee, Ann d’oto- 
laryng , November 1933, pp 1272-1289 

4 Tiling, W Ueber Trachealcarcmome im Anschluss an einem Fall von 
Basalzellen Carcinom, Monatschr f Ohrenh 67 322-347 (Alarch) 1933 

5 Dumas, A , and Guichard, A Cancer pnmitif de la trachee, Lyon med 
148 642-646 (Nov 29) 1931 

6 D’Aunoy, R, and Zoeller, A Primary Tumors of the Trachea Report 
of a Case and Review of the Literature, Arch Path 11 589-600 (April) 1931 

7 Figi, F A Primary Carcinoma of the Trachea, Arch Otolarimg 12 
446-456 (Oct ) 1930 

8 Guttman, M R Primary AdenocysUc Carcinoma or Cylindroma of the 
Trachea, Ann Otol, Rhin & Laryng 45 894-901 (Sept) 1936 
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1 by Vinson and Ledd) “ Nine have not been preMously reported Of 
the 16 cases, the coiiect diagnosis was made dining the life of the 
patient m 15 In the lemaining case, autops} performed elsewhere dis- 
closed that the patient had been sufteriiig fiom an annular carcinoma 
situated just below the vocal coids 

Specimens foi biopsj weie taken from the 15 patients by surgical 
01 endoscopic means, and this matciial has been available for micro- 
scopic study Plistologically the 15 tumois can be divided into two 
general classes first, those which aiise fiom cells noimally lining the 
trachea and which foi purposes of clarity will be considered as adeno- 
carcinomas and, second, those w’hich distinctl} were squamous cell 
epitheliomas Of the specimens obtained from 15 patients, 9 wcic adeno- 
carcinomas and 6 w ere squamous cell epitheliomas The grading system 
of Broders w'as used in each case Giadc 1 indicates a low^ degree of 
malignancy, grade 4, a high degree 

Difterentiation of cells foi ms the underljing pimciple on w'hich the 
carcinomas are graded Ihus, grade 1 signifies a neoplasm in which at 
least 75 per cent of the cells are differentiated Grades 2, 3 and 4 have 
50 to 75 per cent, 25 to 50 pei cent and 0 to 25 per cent respective!) 
of differentiated cells 

HISTOGENrSIS 

Present day theoiies of the development of epithelial tumors are 
based on the conception of the universal basal or germinal cell layer 
Applied to the respiiatory system, these view's are w'ell summaiized by 
Fried It has long been knowm (Ribbert ^-) that neoplasms are derived 
from undiffeientiated cells Hence, the ciliated columnai cells of the 
tracheobronchial tiee aie incapable m themselves of pioducing tumois 
It is thought that the basal cells of all epithelial sui faces are undiffei- 
entiated and that they aie essentially similar throughout the body They 
are capable of regenerative power and reproduce cells w'hich are char- 
acteristic of the epithelium in which they are situated When that 
unlcnown factor appears which removes the normal lestiaint on the 
production of cells, a tumor results, comprised of cells derived from 
the germinal layer In a structure such as the trachea or a bronchus, 
the basal layei gives rise to surface epithelial (ciliated columnar) cells, 
goblet cells and the seious or mucous cells of the glandular structures 
in the lamina propiia 

9 Vinson, P P , and Leddy, E T Cancer of the Trachea, Proc Staff 
Meet, Mayo Clin 8 641-643 (Oct 25) 1933 

10 Broders, A C The Grading of Carcinoma, Minnesota Aled 8 726-730 
(Dec) 1925 

11 Fried, B M Primary Carcinoma of the Lung Bronchiogemc Cancer 
— A. Clinical and Pathological Study, Medicine 10 373-508 (Dec ) 1931 

12 Cited by Fried 
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Hence, epithelial tumois of the trachea ma} contain any or all of 
these cell t 3 'pes oi ma} consist of a lepioduction of the basal cells 
Likewise, as these basal cells aie embi}onic and geneiative, they are 
capable of gnmg use to squamous cells This last point has been 
emphasized b} such authoiities as Boist^" and Kiompecher^® and has 
provided the best explanation for “metaplasia ” Because “metaplasia” 
w ould indicate the ti ansfoi mation of one cell type into another, the term 
IS being discaided m fa\oi of the expression “pi otoplasia,” which cor- 
rectl} indicates the geimmal cell origin of the alteied epithelium 

Thus, the original conception of V irchow^ concerning metaplasia of 
one t}pe of cell into another is no longer tenable Also, the hypothesis 
of Cohnheim,^- accoiding to which cell encla\ements oi nests of cells 
are held responsible for the presence of squamous epithelium on visceral 
linings, IS considerabh less valid Of inteiest m this connection are the 
studies of Wolbach and Howe,^^ w^ho were able to demonstrate the 
keratinization of epithelial sui faces in animals deprived of fat-soluble 
vitamin A The significance of this widespread keratinization is not 
understood It has been lepeatedl} observed that chronic infections of 
the lung, pneumonia, influenza and whooping cough are accompanied by 
protoplasm of columnar to squamous epithelium It is likewise asserted 
that malignant neoplasms aie likel} to develop wdiere “metaplasia” has 
taken place, and this, of course, lends suppoit to the concept that car- 
cinoma develops at the site of a pievious irritation (Virchow) — that is, 
wdiere regeneiative piocesses are taking place 

HISTORICAL ASPECTS 

In 1767, Lieutaud described the first tumoi of the trachea discov- 
ered at autopsy The character of the tumor was not mentioned In 
1857, Rokitansky^® described the gross appearance of a caicmoma of 
the trachea In 1861, Turck reported a tracheal tumor which he had 
seen with a laryngeal mirror In 1871, both Langhans and Schroet- 
ter described malignant tumors of the trachea and presented histologic 
findings In 1897, Killian observed a tracheal tumoi with his broncho- 
scope 

Reviewers have stressed the rarity of tracheal tumors Schmidt 
reported that in 42,635 cases there w>-ere 2,088 tumors of the upper 

13 Krompecher, E Zur Kenntnis der Basalzellerkrebse der Nase, der 
Nebenhohlen, des Kehikopfes und der Trachea, Arch f Larjng- u Rhm 31 
443-460, 1918, Ueber Gesetzmassigkeiten im Aufbau der Krebse, Ztschr f Krebs- 
forsch 22 410-421 (Aug ) 1925 

14 Wolbach, S B , and Howe, P R Vitamin A Deficiency in the Guinea. 
Pig, Arch Path 5 239-253 (Feb ) 1928 

15 Cited bj Baratoux ^ 

16 Cited by Leroux-Robert - 
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an passages, 748 tumois of the laiynx and only 3 tumois of the tiachea 
In 1908, Chian stated tliat of 140,000 patients seen, 1,329 had tumors 
of the larynx and 9 had tumois of tiie trachea The autopsy lecoids of 
some of the largest hospitals m the woild leveal the occurrence of only 
1 01 2 tracheal tumois among thousands of cadavers examined A sum- 
mary of the figuies piesented shows that the latio of laryngeal to 
tiacheal tumois is about 100 to 1 The rarit}^ of tumors of the trachea 
has been explained^' by the simple stiucture, immobility and passive 
function of the oigan 


STATISTICAL DATA 

In a recent paper on carcinoma of the trachea, Culp ^ stated that 
theie aie 433 lecoided instances of tracheal tumoi One hundied and 
foity-seven of the tumois were designated as carcinomas In evaluating 
this gioup of 147 caicmomas, he found that accuiate histologic findings 
were described in only 82 instances Since Culp’s review, 4 additional 
case reports have appealed in the literature, those of Keeney^® (adeno- 
carcinoma), Rathbone (basal cell carcinoma). Goto and K} 0 *° (basal 
cell carcinoma) and Robin and Mann (squamous cell carcinoma) 
The 9 pieviously uniepoited cases from the Mayo Clinic are included 
in this paper There is a total, therefore, of 95 carcinomas of the trachea 
which have been described histologically Of these 95 tumors, 42 were 
squamous cell carcinomas, 43 were adenocarcinomas and 10 were basal 
cell carcinomas 

In the cases collected fiom the hteratuie the degree of malignancy 
of the tumois was not indicated In the series of 15 cases reported from 
the Ma)^o Clinic the neoplasms Avere graded according to the system 
designated in table 1 

In this paper, emphasis has been placed on the histologic difteren- 
tiation and the degree of malignancy of the carcinomas involved It is 
apparent that these factois are of prime importance in evaluating the 
efficacy of therapy It is to be noted that adenocarcinoma and squamous 
cell carcinoma of the trachea occur with almost equal frequency 

17 Chevalher, R Cancer pnmitif de la trachee a debut dysphagique, Lyon 
med 146 309-315 (Sept 14) 1930 

18 Keeney, E L Primary Carcinoma of the Trachea with Cutaneous 
Carcinomatosis, Bull Johns Hopkins Hosp 61 411-420 (Dec ) 1937 

19 Rathbone, R R Primary Carcinoma of the Trachea Rev Tumor Therapy 
1 66-68 (Aug) 1937 

20 Goto, J , and Kyo, K Ein Fall von Basalzellenkrebs, dessen Ursache 
in ueber jahrigem Gebrauch der Trachealkanuele zu hegen schemt, Taiwan 
Igakkai Zasshi 35 1469 (July) 1936 

21 Robin, I G, and Mann, W N Carcinoma of the Trachea Commentary 
on a Case, Guy’s Hosp Rep 87 318-331 (July) 1937 



OLSEN— CARCINOMA OF TRACHEA 


619 


SITUATION OF THE TUMORS 

The data on the situation of ti acheal carcinomas har e been well sum- 
maiized by both Culp ^ and Baiatoux ^ About half of all tumors consid- 
eied by these authors were situated m the lower third of the trachea, 
about 35 per cent m the upper third and the remaining 15 per cent m 
the middle third More than half of the tumors were situated on the 
posterior wall of the tiachea The remaining tuniois developed on the 
anterior or lateial walls, were annular oi partially encircled the trachea 
An analysis of the series studied at the Mayo Clinic, which includes 
1 case 111 which autopsy was done elsewhere, shows that of the 16 cases 
the tumois were located m the upper thud of the trachea m 5, m the 
middle third m 3 and m the lower third m 6 instances In 1 instance 
the tumors were multiple and were dispersed throughout the trachea 
In the remaining instance both the middle and the lower third of the 


Table 1 — Giade and Type of Lesion m Fifteen Patients with Carcinoma of 

the Tiachea at the Mayo Clinic 


Grade 

Adenocarcinoma 

Squamous Cell Carcinoma 

Total 

1 

5 

1 


2 

1 

1 


3 

1 

2 


4 

2 

2 


Total 

9 

6 

15 


trachea were involved The posterior and lateral walls of the trachea 
were involved jointly m 5 instances The lateral walls only were the 
site of tumor masses m 5 instances Joint involvement of the anterior 
and lateral walls of the trachea afflicted 2 patients Two annular tumors 
and 1 tumor situated entirely m the anterior wall of the trachea were 
encountered 

While the figures thus evolved at the Mayo Clinic are not of statis- 
tical value by themselves, they tend to substantiate the conclusions of 
previous reviewers as to the site of the lesions Briefly, carcinoma of 
the trachea occurs most frequently m the lower third of the trachea and 
on the posterior and lateral walls and least often m the middle third 
and on the anterior walls 

Various explanations have been given for this localization of tumors 
Simmel and also Teuber have stated the opinion that the region 

22 Simmel, E Zur Kasuistik des pnmaren Carcinomas der Trachea, Arch, 
f Laryng u Rhin 24 449-453, 1910 

23 Teuber, K H Das primare Carcinom der Trachea, Ztschr f Hals-, Nasen- 
u Ohrenh 33 444-458, 1933 
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of bifurcation of the tiachea is most exposed to tiauina and hence is 
nioie subject to the foimation of a tumor The middle portion of the 
stiucture is immobile and is not subject to the irritations affecting the 
uppei and the lower jiait The piedilection of the tumor for the pos- 
teiior wall is explained b} the iich glandular structure of this part of 
the tiachea Stiauss-' has demonstiatcd that lymph channels encircle 
the tiachea between the cai tilaginous iings and provide for diainage to 
the posteiior w'all, w'heie lymph trunks foim and accompanj the recur- 
lent laryngeal neives Likewise, Stiauss showed that the number of 
lymph vessels is much greatei in the infeiior portion of the trachea 
Fill thei more, the cai tilaginous rings offer successive lines of resistance 
against the lymphatic spread of infections oi neoplastic piocesses up or 
down the tiachea 
a 

PCRITRACHEAL INIOLIEAIENT AND METASTASES 

The subject of metastasis of tiacheal carcinoma has been disputed 
Stenn stated that metastasis occuis m about 50 per cent of cases, w'hile 
Robin and Mann have maintained that metastasis even to the neigh- 
boring Ijmiph glands is raie Simpson and Moore"® noted the occur- 
lence of metastases in 17 of the 27 cases of carcinoma of the lower part 
of the trachea collected b} them 

The presence or absence of metastasis w^as noted by Culp ^ m 91 
cases Extension of the tumoi bejond the limits of the trachea w^as 
specified m 62 and denied in 29 cases The overwhelming piopoition 
of such metastases occuired m the neighboring lymph nodes Breslich ® 
stated that the order of frequency of metastases is as follows peri- 
tiacheal, cervical and tracheobronchial lymph nodes, lungs, livei, supra- 
claviculai and axillary nodes, esophagus, spleen, pancreas, kidneys and 
skeletal structures Breslich’s observation agrees ivell ivith the observa- 
tions of Baratoux,® Broman,®® Stenn and Simpson and Moore 
Direct invasion is the most frequent and most impoitant method of 
metastasis Involvement of the anteiior w^all of the esophagus is com- 
mon, and dysphagia is often the fiist symptom of the disease Involve- 

24 Strauss, J F The Intimate Lymphatics of the Trachea, A.nn Otol, 
Rhin & Laryng 31 715-737 (Sept ) 1922 

25 Stenn, F Carcinoma of the Trachea Review of Recent Literature and 
Report of a Case, Arch Otolarjmg 21 190-198 (Feb ) 1935 

26 Simpson, W L, and Moore, R M Primary Colloid Adenocarcinoma of 
the Lower Third of the Trachea, Ann Otol, Rhm & Laryng 43 1133-1138 
(Dec) 1934 

27 Breslich, P J Squamous Cell Carcinoma of the Trachea, J Cancer 
Research 14 144-151 (March) 1930 

28 Broman, J R Primarj Carcinoma of the Trachea, with Report of a 
Case and Review of the Literature, J Cancer Research 8 394-408 (Oct ) 1924 
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merit of the adjacent lymph nodes is of particular iiiteiest in view of 
the lymphatic drainage of the tiachea As has been noted, the lymphatic 
vessels follow the recuiient laryngeal neives Hence, lesions situated 
neai the bifurcation of the tiachea with involvement of the mediastinal 
lymph nodes may lesult in compiession of the left recurrent laiyngeal 
neive and paralysis of the left vocal cords Lesions situated high m the 
trachea may metastasize to the ceivical nodes and may compress both 
lecuiient laiyngeal neives, pioducing bilateral palsy of the vocal cords 

Distant metastases resulting fiom caicmoma of the tiachea aie not 
common One patient in oui senes suffered from a metastatic mass 
situated m the left f i ontal i egion Keeney i ecently i epoi ted a case 
in which the patient had widespread cutaneous metastases Of 
Fraenkel’s 8 subjects examined at autopsy, 1 had pancreatic 
metastasis, anothei had splenic metastasis and a thud had skeletal 
metastasis 

Instances of involvement of the tracheal cai tilages are unusual Such 
instances have been reported, however, by Stenn and by Robin and 
Mann 

AGE AND SEX INCIDENCE 

Of 116 patients with carcinoma of the tiachea whose age and sex 
were given, the lesion occurred m 100 between 30 and 70 yeais of age, 
and the incidence was approximately equal m each of the four decades 
represented Seventy-tin ee of the 116 patients were males and 43 weie 
females This distribution m age is in approximate agreement with the 
ratio of 2 to 1 expressed by several observers Robin and Mann’s 
ratio was 2 to 1 , D’ Annoy and Zoellei’s*^ ratio was 2 3 to 1, and 
B roman’s ratio was 1 6 to 1 

In the series studied at the Mayo Clinic there were 9 females and 
7 males, and the ages ranged from 29 to 77 

SYMPTOMS 

The symptoms of carcinoma of the trachea aie caused chiefly by the 
action of a gioup of mechanical factors This fact has been stressed in 
a recent paper on tumors of the trachea by Jackson The most com- 
mon and the most urgent complaint of the patient with a tiacheal tumor 
IS shoitness of breath Dyspnea occurs because the tracheal lumen is 
invaded by the growth This particular type of dyspnea is similar to 
that caused by any lesion that obstructs the upper air passages Such 

29 Fraenkel, E Ueber Luftrohrenkrebs, Deutsches Arch f khn Med 135 
184-207 (Feb) 1921 

30 Jackson, C Tumors of the Trachea, South Surgeon 5 263-276 (Aucl 

1936 ^ ’ 
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a type of obstructive dyspnea causes an easily iecogni7able stndor like 
that caused by a laiyngeal lesion oi an aspirated foreign body Vinson 
stated that lesions of the laigci bronchi likewise cause stndoi 

Dyspnea which is the result of tracheal tumors is frequentl) 
paioxysmal and occuis most often at night or ^hen the patient lies 
down The degree and nature of the dyspnea depend on the size and 
location of the lesion Pedunculated tumors may be responsible for 
respiratory difficulty which may be cither chiefly inspiratory or chiefly 
expiiatoiy Inspiratory obstruction tends to produce pulmonar}' 
atelectasis Expiiatory obstruction lesults in emphysema If the lesion 
IS at 01 near the tracheal bifui cation, one lung oi the other is likely to 
suggest evidence of obstruction of its airu ay Sessile tumors are equally 
likely to cause an impaiiment of the intake and output of air Jaclvson 
pointed out that with inspiration and expiration there is an increase 
and deciease m the lumen of the trachea and m those of the bronchial 
tubes Plence, if partial obstruction of the trachea occuis, emphysema 
IS likely to lesult This point has also been stressed by Dumas and 
Guichard “ These factors help to explain the paroxysmal nature of the 
type of d)'spnea Avhich accompanies carcinoma of the trachea Respira- 
tory Cl ises can be precipitated by infection and accumulation of secretion 
as well as by spasm of the bronchi and of the trachea 

Cough IS present m neaily all instances At the onset it is usually 
nonproductive, but eventually it is accompanied b}'^ expectoration of 
mucopurulent sputum The obstructive factor is most often responsible 
for the retention of pulmonary secietions Tracheobronchitis is almost 
always present and is sometimes accompanied by bi onchiectasis of 
varying severity The sputum is often bloody , at times thei e is profuse 
hemopt 3 'sis 

Thus, the obstructive factoi of carcinoma of the trachea may be 
responsible foi shoitness of breath (either constant oi paroxysmal or 
both, but in any instance progressive), a ci owing or wheezing type of 
respiration, atelectasis or emphysema, cough, expectoration, pneumonia 
and hemoptysis Thomson declared that the patient most often dies 
from asphyxia, pneumonia or hemorihage 

Most tracheal carcinomas encroach on the tiacheal lumen Many of 
them, however, invade peritracheal tissues Lesions of the posteiioi wall 
or “party wall” of the trachea may extend well into the esophagus In 

31 Vinson, P P Primary Malignant Disease of the Tracheobronchial Tree 
Report of One Hundred and Forty Cases, JAMA 107 258-261 (July 25) 
1936 

32 Thomson, St C , cited by Robin and Mann 
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a certain numbei of instances the patient complains of dysphagia In 
some instances esophagoscopic examination has been carried out 

Metastasis of tracheal caicmoma to the adjacent lymph nodes is 
lathei common As has been stated, the lymphatic diainage system of 
the tiachea is closely related anatomically to the reciiiient laiyngeal 
neives It is not suipiismg, therefore, that involvement of the medias- 
tinal lymph nodes results in paralysis of the left vocal coid, whereas 
involvement of lymph nodes situated higher than those of the medias- 
tinum may cause palsy of either oi both coids Thus, hoaiseness is at 
times a symptom of tiacheal cancel 

Other symptoms are less common and are evidences of more distant 
metastasis Pam is infiequent When the ceivical nodes aie involved, 
extension either to the axilla to involve the brachial plexus or to the 
paravertebi al region to involve the sympathetic chain may occur 
Paresthesias of the upper extremities and also Horner’s syndrome have 
been noted Mediastinal enlargement may result m obstiuction of the 
venous return, causing distention of the veins of the head and neck 


DIAGNOSIS 


The existence of carcinoma of the trachea may be suspected from 
the clinical history and the results of the physical examination , this does 
not often happen, however, because of the larity of the condition 
Tumors of the larynx or of the lung aie consideied likely possibilities 
when the patient presents himself for examination In most instances a 
diagnosis of asthma is made at some stage of the disease This is par- 
ticularly true when the tumor has produced obstructive emphysema It 
is well to recall Jackson’s pertinent aphoiisni, “All is not asthma that 
wheezes ” The paroxysmal nature of the dyspnea likewise misleads the 
physician Other conditions frequently suspected are carcinoma of the 
thyroid, mediastinal tumor, tuberculosis, cardiac disease and chronic 
bronchitis Some such disease as bionchiectasis, pneumonia, atelectasis 
or emphysema (any of which may result fiom the tracheal obstruction) 
IS often considered the primary condition 

Roentgen examination of the thorax may disclose evidence of medi- 
astinal enlaigement oi peripheral pulmonary disease but does not often 
help in the recognition of tracheal tumor Roentgen study of the trachea 
in the lateral view may disclose invasion of the tracheal lumen The 


33 (a) Gilfoy, F E Primary Malignant Tumors of the Lower Third of 
the Trachea Report of a Case with Successful Treatment by Electrofulgura- 
tion and Deep X-Rays, Arch Otolar 3 ng 16 182-187 (Aug) 1932 (b) Guisez 
J Du cancer pnmitif de la trachee et des grossez bronches, Bull d’oto-rhino- 
laryng 18 9-21, 1919-1920 (c) Harris, T J, and Forbes H H Carcinoma of 
the Trachea, Laryngoscope 35 53 (Jan) 1925 (d) Chevalherir (^) Stenn 25 



624 


ARCIIIl'LS or OlOLARYRGOLOG) 


technic of such examinations has been discussed b}' Saupe,"' Lachapele,^^ 
Ellingei and Weiss and Biermann Lateral roentgenograms aided 
m the diagnosis of 2 tiacheal caicinomas m our senes 

Tracheal tumois at times can be visuah/cd by means of the laryngeal 
miiror In 4 cases at the Mayo Chine the diagnosis was postulated b) 
this means In neail} all instances howevei the use of the bioncho- 
scope IS essential to the diagnosis Foi 13 of our 16 patients the diagnosis 
was definitely established by ti acheoscopic examination, and in 9 
instances theie -was no hint as to the leal condition until the tiachco- 
scopic examination had been pcifoimed 

The appeal ance of the lesion as seen thiough the bionchoscope is 
vaiiable Fiequently an ulceiating tumoi mass is seen Sometimes a 
grayish white oi leddcned nodule is the onl} finding The tracheal 
mucosa is usuall} ulcerated at some point Regaidless of the gioss 
appeal ance of the tumoi Aisualized ho\\e\er, microscopic examination 
of a specimen taken foi biops} iemo\ed through the bronchoscope is 
essential foi an accuiate diagnosis 

PROGNOSIS 

The piognosis of caicinoma of the tiachea is unfavoiable Review 
of the cases lepoited m the liteiature rc\eals that most of the patients 
thus afflicted die within six to eighteen months after they are seen by 
the physician The diagnosis in the majoiit\ of these cases was not 
made during the life of the patient, hence no treatment was given 
Generally, when the coirect diagnosis was made the condition was far 
advanced The relativel}’- eaily obstiuction to lespiration and the occur- 
rence of secondary pulinonaiy disease, such as pneumonia, abscess of 
the lung, atelectasis or emphysema, hasten death As has been stated, 
death most frequently lesults from suffocation, pneumonia oi hemor- 
rhage As a rule the patient’s geneial ph 3 ^sical condition remains fairly 
good until the terminal phase of the disease 

Treatment of carcinoma of the trachea is difficult and, on the whole, 
unsatisfactory Reports in the hteiatuie indicate that in most instances 
treatment was unavailing oi afforded onty temporal y benefit 

34 Saupe, E Beitrag zur rontgenologischen Darstellung von m die Trachea 
embrechenden Tumoren, Rontgenpraxis 8 156-159 (March) 1936 

35 Lachapele, A P Sur un case de tumeur de la trachee. Bull et mem Soc 
de radiol med de France 24 467-468 (May) 1936 

36 Ellinger, E Zur Rontgendiagiiose der Trachealtumoren, Fortschr a d 
Geb d Rontgenstrahlen 54 226-230 (Sept ) 1936 

37 Weiss, T , and Biermann, E Em mtratrachealer Tumor, der rontgeno- 
logisch diagnostiziert und auf endobronchialem Weg entfernt werden konnte, 
Rontgenpraxis 4 309-312 (April) 1932 
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Foi iliustiative purposes, a study was made of observations on 38 
cases collected from the liteiatuie, specific treatment for a definite 
tracheal carcinoma was attempted Eighteen of the 38 patients were 
dead when the reports were published Only 2 of these survived more 
than one yeai The cases of 13 of the 20 living patients were reported 
within eight months from the time of tieatment 

Of these 38 patients, 6 had squamous cell carcinomas, 12 had adeno- 
caicinomas and 6 had basal cell carcinomas Five of the 6 patients with 
squamous cell tuniois were lepoited as dead, and the remaining patient 
was repoited alive, six months after tieatment Of the 12 patients with 
adenocarcinomas, 6 were dead and 6 were alive at the time the repoits 
were published Of the patients with basal cell tumois, 5 were alive 


Table 2 — Type of Tteaimeni and Nnmbct of Paiienis Swvwing m a Scues of 
Thvty-Etght Cases of Carcinoma of the Tiachca 
in the Liteiatmc 


Type of Treatment 

Patients Living 

Patients Dead 

Simple lemo-val 

9 

9 

Simple removal and radium therapy 

2 

4 

Simple removal and roentgen therapy 

1 

0 

Radium therapy alone 

1 

S 

Roentgen therapy alone 

1 

2 

Resection of the trachea 

6 

0 

Total 

20 

18 


and 1 was dead These figures would indicate that squamous cell car- 
cinomas aie more malignant and less amenable to treatment than are 
glandular and basal cell carcinomas 

Another point of interest is the situation of the lesion as correlated 
with the results of treatment Of the patients reported as living, 14 had 
lesions in the upper thud of the trachea and 5 had lesions in the lower 
thud On the other hand, of the patients who died after treatment, 7 
had lesions in the upper third of the trachea, 9 had lesions in the lower 
thud and 2 had tumors situated m the middle third As might be 
expected, the prognosis in general appears to be somewhat more favor- 
able when the tumor is situated m the upper portion of the trachea 
Detailed information as to the type of treatment used for these 38 
patients was frequently lacking The term “simple removal” was used 
to designate the tieatment of patients fiom whom the tumor or part of 
the tumoi was lemoved with the suigical knife through a tiacheotomy 
vound or to designate instances in which portions of the tumoi ivere 
obtained with the endoscopic forceps through the bronchoscope In a 
few instances the tumors were fulgurated with diathermy Table 2 
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IS a resume of the treatment used foi 38 patients whose records were 
collected from the literature, togethei with the results obtained 

Table 3 is presented to evaluate the treatment employed for 16 
patients with carcinoma of the trachea encountered at the Mayo Clinic 
(1 of these was not treated at the clinic) 

It IS to be noted that of the 15 patients tieated at the Mayo Clinic 
7 died within eleven months aftei they were first seen there One addi- 
tional patient died of unknown causes at least five years after his tracheal 
carcinoma had been treated Of this group, 7 patients are now living 
after treatment 

The following facts must be noted concei nmg the patients who died 
Two patients (cases 6 and 13) were m such a hopeless condition when 
encounteied at the clinic that no treatment could be administered Both 
died within two months after consultation One patient (case 14) had 
metastasis to the left frontal region when he was first encountered He 
was given palliative roentgen tieatment, he died m two months Two 
patients (cases 5 and 15) were given treatment with roentgen rays and 
obtained temporary benefit, but both died subsequently Tracheotomy 
was performed on 1 patient (case 4), and the tumor was fulgurated 
with surgical diathermy He improved temporarily, but metastases 
developed and he died eight months later One patient (case 11) was 
treated by implantation of radium directly into the tumor and subse- 
quently was given treatment with roentgen rays About two weeks later 
this patient had a profuse pulmonary hemorrhage and died Of the 7 
patients who died, 3 had squamous cell carcinomas (2 were graded 4 
and 1 was graded 2 according to Broders’ index) The other 4 patients 
had adenocarcinomas (2 were graded 4, 1 was graded 3 and 1 was 
graded 2) 

In reviewing the histones and observations concerning the 7 living 
patients, the following facts are of interest The interval since treat- 
ment of these patients varies from nine months to nine and a half years 
The patient (case 10) who underwent resection of the larynx and 
trachea has been well foi eighteen months at the time of writing She 
IS expecting to return to the Mayo Clinic for reexamination The patient 
in case 12 has been entirely well since treatment with surgical diathermy 
and roentgen rays without additional therapy The patient in case 7 
has been entirely well for five and a half years This patient returns 
at periodic intervals for bronchoscopic examination, and on several 
occasions cauterization of recurrent tumor tissue has been performed 
At the most recent examination no tumor was found The patient in 
case 2 has been well since his tracheal tumor was last fulgurated, eighteen 
months prior to the writing of this paper The patient in case 1 has 
been well since surgical diathermy was performed, nine months before 
the time of writing The patient m case 8 is well eight years after her 
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Bronclioscopic Roentgen thernpy. Died 2 montlis Squamous cell carci- Lower third, right 

tracheotomy noma grade 4 lateral wall 

Larjngoscopic, Traeheotomy, radium Pulmonary hemor 2 weeks Squamous cell card Lower third, right 

bronchoEcopic roentgen therapy rhage, died noma grade 2 lateral wall 

None Died Q months Not known Upper third (annular) 
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visit to the Mayo Clinic The disappeai ance of this patient’s tumor after 
one treatment with roentgen rays is difficult to explain 

In 8 patients who responded well to treatment the types of tumors 
observed were as follows 1 multiple squamous cell carcinoma (grade 
1), 2 squamous cell carcinomas (both grade 3) and 5 adenocarcinomas 
(all grade 1) 

COMMENT 

The conclusions which may be drawn from the study are clear 
Squamous cell tumois are much less amenable to treatment than are 
adenocarcinomas The efficacy of treatment is inversely proportional to 
the grade of malignancy of the tumor, grade 1 being most amenable 
to treatment and grade 4 least amenable (5 of the 8 patients treated 
successfully had grade 1 adenocarcinomas) The most important single 
factor m the establishment of a prognosis is the relative malignancy of 
the tumor in question The relative proportion of differentiated cells 
IS a good criteiion of the degree of mahgnanc}’' 

Obviously, no sweeping conclusions can be drawn as to the treat- 
ment of choice for caicinoma of the tiachea Many patients present 
themselves dui mg advanced stages of the disease, and medical measures, 
emergency tracheotomy or palliative loentgen treatment are the only 
possible methods of therapy The situation and extent of the lesion and 
the piesence oi absence of metastases are factors which govern the suc- 
cess 01 failure of any type of theiapeutic endeavor Widespread lesions 
are much less amenable to treatment than are localized tumors Car- 
cinomas of the upper portion of the trachea are ordinarily more accessible 
than are tumors in the lower part of the trachea Papillomatous lesions 
are more easily removed than are lesions which infiltrate the walls of 
the trachea and invade the surrounding tissues Such factors will influ- 
ence the selection of treatment for each patient 

Provided the circumstances are favorable, carcinoma of the trachea 
is by no means a hopeless condition The outlook is not always gloomy 
if an early diagnosis can be made An accessible tumor of a low grade 
of malignancy and of a glandular cell type frequently can be eradicated 
It is possible to remove portions of the tumor with forceps through the 
bronchoscope or to excise the tumor through a tracheotomy wound 
Subsequent cauterization of the remaining tumorous tissue and of the 
base of the tumor with suigical diathermy may be performed Implanta- 
tion of radon seeds or administration of roentgen therapy may be utilized 
to supplement the treatment Peiiodic bronchoscopic examination may 
suggest the necessity of further cauterization For 4 patients of the 
Mayo Clinic such procedures have resulted in permanent beneficial 
results ovei periods of several years These patients are clinically cured 
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Favorable lesults may be obtained by lesection of the tiachea as is 
illustrated by the treatment of 6 patients lepoited on in the liteiature 
and that of 1 patient of the Mayo Clinic The disfigurement, vocal 
impaiiment and constant menace of pulmonary infection aie disagieeable 
accessory lesults which make such ladical suigical tieatment unde- 
snable 

The use of loentgen lays as the only tieatment foi carcinoma of 
the tiachea has been advocated by some authoiities Rathbone 
lepoited the appaient cure of a patient with a basal cell carcinoma by 
this means Baiatoux^ piesented 2 cases in which the patients weie 
maikedly impioved by loentgen theiapy Ellmger expiessed appioval 
of this method of tieatment In some instances loentgen lays have been 
used in addition to diatheimy oi surgical lemoval of the caicmoma 
It has been pointed out^“ that the use of loentgen lays or ladium 
lesults in perichondi itis and neciosis of the tracheal caitilages This 
occuirence may well account foi the sudden death of a numbei of 
patients who received lepeated doses of loentgen lays The patient 
repoited on by Vinson and Leddy ” (included in the piesent senes) 
was given roentgen treatment only She made a lemaikable impiove- 
ment but died lathei suddenly about thiee months after the final course 
of theiapy Flowevei, 2 patients in the senes undei consideiation weie 
benefited by loentgen tieatment and aie living at the time of wntmg, 
1 IS living eight and 1 two yeais aftei cessation of theiapy Neithei 
of them received massive doses One of them has had lepeated loentgen 
tieatment at inteivals of seveial months The life of 1 patient was 
piolonged seveial yeais by means of repeated external applications of 
1 adium 

SUMMARY AND CONCLUSIONS 

Sixteen patients with carcinoma of the tiachea encounteied at the 
Mayo Clinic fioni 1921 to 1937 aie lepoited on, and the hteratuie on 
piimaiy carcinoma of the tiachea is leviewed An attempt is made to 
correlate the pathologic, clinical and therapeutic aspects of this condi- 
tion The following points are emphasized 

1 The diagnosis of tracheal caicmoma is made most leadily by 
means of bi onchoscopic examination This pioceduie should be carried 
out 111 any instance m ivlnch obsti uction of the upper air passages is not 
explained oi m which there is no obvious leason for hoarseness of the 
patient or paralysis of the vocal coids 

2 Specimens for biopsv should be taken fiom the tumoi It is 
unpoitant to detcimmc whethei the caicmoma is of glandular or 

squamous cell Ape The degree of malignanci of the tumoi should be 
estimated 
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3 The relative malignancy of a carcinoma may be ascertained by 
grading the tumor according to the method of Broders The classifica- 
tion of carcinomas into foui grades is made on the basis of the ratio 
of differentiated to undifferentiated cells 

4 Although the piognosis for carcinoma of the tiachea is admittedly 
poor, there are occasions when accessible tumors of the glandular cell 
type of a low giade of malignancy are amenable to treatment 

5 Local removal and cauterization with surgical diathermy appear 
to be the most efficacious methods of treatment These procedures may 
be carried out thiough the bronchoscope oi through a tracheotomy 
wound 

6 Suigical lesection of the trachea is the tieatment of choice when 
tumors of the squamous cell type or of a high giade of malignancy are 
encountered Treatment with roentgen lays or implantation of radon 
seeds may be of definite value in some instances 



Case Reports 


CERVICAL ABSCESS RESULTING FROM UNUSUAL FOREIGN 

BODY IN THE PHARYNX 

Lew is E Ettfr, M D , Warkendale, Pa 

The following case is believed of interest because what at first 
appeared to be the localization of an abscess in the cervical glands 
secondary to recurrent infection of the throat turned out to be an abscess 
from sw'allowing a stalk of June grass 

A D , aged 15, living on a farm, suffered from symptoms of infection of the 
throat intermittently for three months before ivhat seemed to be cervical adenitis 
of the left anterior cervical glands dei eloped 

On April 15, 1938, he was first seen and w'as treated for acute tonsillitis, of 
which he showed typical local and general symptoms, w'lth a temperature of 101 



CerMcal abscess resulting from a foreign body in the pharynx Inset, the 
foreign bodj 


F and a pulse rate of 100 He was kept m bed five days, after which time the 
throat had greativ improved, but he returned to the office two dajs later with a 
peritonsillar abscess breaking spontaneouslv and draining completely 

On klaj 31 he returned for treatment of subacute phar 3 ngitis and w'as dis- 
charged as cured two davs later With this infection he did not hav'e fev^er or 
adenitis There was no complaint of tickling in the throat or any cough at the 
time 

During the month of June he began to complain of a swollen neck and a sore 
throat and of general malaise, but he did not come for treatment until July 5 
Dunng this time there was no cough or tickling sensation in the throat Examin- 
ation disclosed a large* indurated mass to the left of the thjroid cartilage, extending 
backward to the sternocleidomastoid muscle and upward to the mandible There 
was marked stiffness of the neck the patient being unable to rotate the head 
without turnim: the whole bodv and there was considerable d 3 Sphagia 


631 
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The swelling was interpreted as being due to acute cervical adenitis secondary 
to the previous infections The patient was put to bed and moist heat applied to 
his neck, after which the induration gradually subsided and the temperature 
returned to normal By July 13 an area of softening developed 5 cm to the left 
of the midline, which was incised and drained of a small amount of pus The 
swelling continued to subside, but medial to the first incision another area of 
softening developed, which was drained several dajs later of a small amount of 
blood and pus 

After this the swelling i educed to a small indurated mass directly under the 
incisions The medial one stopped draining and closed in a few days, but the lateral 
one continued to ooze thin pus and took on the appearance associated with chronic 
infection of a sinus 

Examination on July 30 showed a small piece of what appeared to be vegetable 
matter protruding from the opening of the first incision, ti action on which resulted 
m vvithdravv'al of the head of a stalk of June grass, proximal end first 

Further questioning of the boy elicited that he frequently not onlv chewed the 
proximal ends of grass stems, as many people do, but ate the top of the stalk as 
well It IS remarkable that the piece obtained could have lodged in his throat 
and perforated the pharyngeal wall without at some time hav'ing produced tickling 
or local irritation of the throat The grass probably was arrested in the hypo- 
pharynx where it is narrowest, just before it merges with the esophagus, and 
eroded through the wall and the cervical fascia to the tissue space anterior to the 
carotid sheath, where the abscess formed and localized 

The confusing coincident symptoms at onset and the evolution in 
this case suggest an unusual possibility to be kept in mind in the differ- 
ential diagnosis and the study of the causes of cervical abscess 



Progress in Otolaryngology 

Summanes of the Bibliographic Material Available 
in the Field of Otolaryngology. 


THE PARANASAL SINUSES 

MALIGXAXT TUilORS 

SA2^£UEL SALINGER, MD 

CHICAGO 

(Concluded from page -^79) 

Rmgerte monograph is based on a study of the pathologic material 
of Sabbatsberg s Oto-lar^-ngological Clinic and Radmmhemmet of Stodc- 
holm as v ell as a large material drawn from outlying districts Betft een 
1921 and 1935, 391 patients uith malignant tumors of the sinuses were 
treated The climcal obsenations have been discussed by Oehngren, 
Holmgren Ber\en and Ahlbom in previous publications Nineteen dif- 
ferent t} pes of tumor v ere found, squamous cell caranoma being found 
m the largest single group numbenng 218 The article uhich is well 
illustrated, is replete iMth descriptions of larious t}pes of tumors, par- 
ticularh the unusual tumors such as c\ lindroma reticuloci toma plasmo- 
C 3 *toma Eu mg's tumor and malignant melanoma A brief clinical record 
of each of the 391 cases is extremel}- helpful in eialuatmg the histo- 
pathologic obsen ations as described by the author The monograph is 
an excellent piece of work w orthy of stud}' and should prove ver}' use- 
ful for reference 

New reviews his own statistics on carcinoma of the antrum and 
upper jaw as published in 1935 showing 53 8 per cent fi^ e year cures , 
also Oehngren s statistics of 1937 showing 35 per cent five to twelve 
} ear cures He comments on the improvement in results over previously 
published statistics whicii he attributes to earlier diagnosis more 
thorough surgical exposure, use of surgical diathermy and postoperative 
use of radiation He also makes a point of thorough eradication at the 
first attempt disregarding the possible facial deformit}', particularlv in 
Mew of the excellent results of subsequent plastic reconstruction 

Szende^"® reports on the material studied in Yerebelys clinic at 
Budapest o\ er a se\ enteen \ ear period There w ere 70 cases of malig- 

128 Rinccrtz N PitliologA of Malignant Tumors Ansine in the Xasal and 
Pamn^al CaMties and Maxilla Acta oto-Iarjng, 1938 supp 27 p 1 

120 Xew C B Malignant Diseases of the Paranasal Sinuses, Am J Surg 
42 170 (Oct) 1938 

130 Srende B Die bo^artigen Gecchw Idste der Nasennebenhohlen, Monat- 
{ Ohrenh 72'925 (Oct 1 1938 
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naiit disease of the sinuses, in 63 of which the diagnoses weie carcinoma 
and sarcoma The eaihest symptom usually was pain referred to the 
teeth or the face In many cases the malignant condition w'as discovered 
after extraction of a tooth Slight trismus due to spasm of the internal 
pterygoid muscle proved to be an unfavoiable symptom In 4 cases 
there was a history of previous operation for polyp, and m 4 cases the 
earliest s3anptom w^as nasal hemoirhage In most of the cases, however, 
there w^as little or no indication of the growth until it had assumed a 
lather large size In 26 cases there was associated suppuration m the 
sinuses In 14 of 34 instances carcinoma of the antrum aftected the 
orbit, causing exophthalmos The treatment followed was radical exci- 
sion wuth subsequent ii radiation of the involved region In 7 cases 
the lesion could not be completely extirpated because of extensive 
involvement In 9 cases the external caiotid artery was tied Partial 
resection of the maxilla was done m 16 cases, a complete resection wath 
sphenoethmoid exenteration, m 27 Roentgen treatment was begun about 
eight to ten days latei with fractional doses up to 6,000 roentgens (i) 
In cases of incomplete removal oi of recuirence the author recommends 
that radium be placed in the cavity 

Spencer reviews 1 1 cases of malignant tumor of the sinuses 
seen at the Colorado Geneial Hospital from 1924 to 1936, discussing the 
diagnosis and treatment He advises early remo\al b> diathermy com- 
bined with surgical treatment, followed by applications of radium or 
roentgen rays, depending on the type of grow'th, extent and radiosensi- 
tivity A follow-up of the patients revealed only 2 now' living , 5 patients 
could not be reached The author comments on the fact that clinic 
patients are usually seen when the tumor has reached a late stage and 
the prognosis is bad 

Myerson found carcinoma of the sinuses m less than 1 per cent of 
all patients admitted to the Brooklyn Cancer Institute There were 
only 5 with such cancers among the 737 admitted He favors the 
approach described by New, Barnes and Greene and the combination 
of surgical operation, diathermy and irradiation Advanced tumors, with 
swelling of the cheek, should be exposed through an external incision 

Powell reports 7 of 18 patients alive and well three months 
to twelve years after operation His treatment is to open the antrum 

131 Spencer, F R , and Black, W C Malignant Disease of the Nasal 
Accessory Sinuses, with a Review of Eleien Cases, Laryngoscope 48 77 (Feb) 
1938 

132 Myerson, M C The Management of Cancer of the Nasal Sinuses, 
Laryngoscope 48 615 (Sept) 1938 

133 Powell, L A Report of Eighteen Consecutive Cases of Malignant Dis- 
ease of the Maxillary Antrum Treated by Radium Inserted into the Cavity After 
Removal of the Main Mass, Roy Berkshire Hosp Rep (1936-1937), 1938, p 124 
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thiough the anterior wall and “clear out” the main mass, sometimes 
using diathermy, but with no attempt at radical removal Forty milli- 
grams of radium screened by 5 nim of lead is placed m the cavity and 
held in place fifty to one hundred hours A second application was 
given m a few cases Roentgen rays of high voltage were used m 2 
cases some years after the initial treatment, with good results, although 
sloughing followed 

From the Manchester Radium Institute NuttalM®^ reports 167 cases 
of carcinoma of the palate In 94 per cent the lesion involved the middle 
third, spreading to the alveolus, and in nearly all cases it invaded the 
antrum as well He calls this a typical site for the origin of an antral 
lesion, which should be so treated regardless of the roentgenographic 
findings In many of these cases the antral carcinoma was missed 
and the patient, having been inadequately treated, came back with a 
recurrence Of 104 patients whose aiitrums ueie investigated in this 
group, 70 were referred with wrong diagnoses In 55 of these the antral 
carcinoma was missed elsewhere but was recognized m the Manchester 
Radium Institute, and m 15 it was not recognized at all until recurrence 
had taken place The author stresses the importance of this relationship 
of antral to palatal carcinoma and states that since they have recognized 
this fact their record in diagnosis and treatment has improved 

Jacques, Grimaud and Thomas were forced to operate twice for 
an extensive carcinoma of the antrum which involved the medial and 
inferior orbital walls m a man of 68 The external approach was used 
m both instances, and surgical removal was followed by local applica- 
tion of radium The wound healed smoothly, leaving a deep cavity 
lined with mucosa and extending from the unsupported bulb above 
down to the maxillary floor below and from the nasal septum medially 
to a fibrous band which was all that was left of the external wall of 
the sinus Since the bulb remained m position and the vision was 
good, the authors contemplated no plastic reconstruction, on account 
of the patient’s age 

Torrigiani advises a permanent opening in the hard palate pro- 
tected by a plate for the purpose of better surface irradiation after 
removal of the growth and for subsequent inspection of the cavity If 

134 Nuttall, J R Carcinoma of the Palate How Often Does It Mark 
Malignant Disease in the Maxillary Antrum’ Brit M J 1 839 (April 16) 1938 

135 Jacques, P , Grimaud, R, and Thomas, C Epithelioma de I’antre hig- 
morien avec destruction du plancher de I’orbite Guenson avec bonne conservation 
des fonctions oculaires , Resultats de trois ans d’observation, Bull Soc d’opht de 
Pans 50 302 (May) 1938 

136 Torngiani, C A Sobre las ventajas de una apertura permanente en el 
paladar 6seo o en la 6rbita, en las operaciones por tumores raalignos de las fosas 
nasales y senos anexos, Dia med 10 830 (Aug 15) 1938 
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the growth is higher up, involving the ethmoid oi oibit, he favors 
removal of the bulb and the ethmo-orbital wall for the same reasons 

A case of Ewing’s tumor of the maxilla m a man of 38 is described 
by Pieiangeli There was a history of severe trauma to the nose a 
year earhei, resulting in a septal hematoma and abscess The tumoi, 
which appealed a year later, staited in the antrum and invaded the 
nasal cavity as well as the canine fossa and the floor of the orbit Biopsy 
revealed Ewing’s tumor The growth was treated by combined intra- 
mural and external irradiation, 15 milhcurie doses m the former and 24 
in the latter Temporary regiession was followed by general adenopathy 
and local recurrence, lesultmg fatally 

Connor reports a metastatic hypernephroma of the frontal, ethmoid 
and maxillar}'' sinuses in a woman of 52 The metastasis m the sinuses 
was on the side contralateral to the involved kidne)'^ The histologic 
report described the tumor as a “mass of epithelial cells in alveolar 
nests showing relatively small dark-staming nuclei and wide clear some- 
what foamy cytoplasm which appears to grow out of the inner plate ” 
Despite extensive surgical removal and massive irradiation of the region, 
the patient succumbed 

Satomura found a large basal cell carcinoma of the frontal 
sinus in a man of 59 There was a histoiy of nasal block and dis- 
charge since childhood Three months previously a swelling appeared 
over the right frontal region, which at first was painless It gradually 
increased in size to approximately that of a man’s fist Pams, headaches, 
bloody nasal discharge and impairment of vision followed The tumor 
could not be completely removed, as it had already invaded the dura 

Asano reports epithelioma of an extraoral salivary gland which 
was discovered in the ethmoid region The findings were nasal block, 
hemorihage, a dense elastic tumor in the light nasal cavity and 
roentgen indications of an ethmoid origin The mass was removed by 
external operation 

Bachi’s case was that of a squamous cell caicinoma involving the 
sphenoid and ethmoid sinuses and the base of the brain in a woman of 
48 There was a history of some trauma to the nose about a year before 
The onset was indicated by failing Ausion, headache and exophthalmos 

137 Pierangeli, C E II sarcoma di Ewing del mascellare, Oto-nno-lanng 
ital 8 133 (April) 1938 

138 Connor, C E Metastatic Hypernephroma of the Right Frontal, Ethmoid 
and Maxillary Sinuses, Arch Otolaryng 28 994 (Dec ) 1938 

139 Satomura, T Ein Fall von enorm grossem Krebs in der Stirnhohle,, 
Otc-rhino-laryng 11 520 (June) 1938 

140 Asano, M Ueber extraorale Speicheldrusengeschwulst der Siebbeinzellen, 
Oto-rhino-laryng 11 626 (July) 1938 

141 Bachi, S Carcinoma primitive del seno sfenoidale, Valsalva 14 390 
(Aug) 1938 
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Roentgenograms levealed a shadow in the area of the sphenoid sinus 
with obliteiation of the roof Opeiation was pei formed under intra- 
tiacheal anesthesia thiough a Mouie incision A compact mass was 
disclosed involving the posteiioi ethmoid region with destiuction of the 
anterioi and lateral sphenoid walls Postopeiative iiiadiation of the 
region was followed by recui i ence, inetastases and death The authoi 
claims that the literatuie recoids only 40 cases of malignant tumor of 
the sphenoid sinus, in only 10 of which the tumor was caicmoma, the 
reason for this small number being that such a tumoi is seldom diag- 
nosed early enough to enable the obseiver to say definitely just where 
the point of origin is 

BENIGN TUMORS 

Osteoma — Most of the articles on osteoma the past yeai have been 
m the natuie of case leports with vai 3 nng features of special inteiest 
Nothing new is offeied The most extensive woik on the subject, which 
includes a bibliography of about 350 lefeiences, is offered by Malan,^^' 
who covers every phase of the topic thoioughly He leports 5 cases 
of osteoma of his own affecting the frontal and ethmoid sinuses and 3 
cases of exostosis or hypeiostosis He has collected the records of 458 
cases from the literature and finds that in 3895 per cent the osteoma 
was located in the frontal sinus, in 23 85 per cent in the ethmoid sinus 
and in 8 97 per cent in the antrum and the rest m adjacent bone He 
divides them into four groups eburnated, compact, spongious and 
mixed As to genesis, he believes that the tumor has its origin in 
embryonal vestiges that aie doimant for a long time but develop slowly 
after the cranial bones are already ossified Trauma and infection play 
some pait in stimulating their growth 

Hempstead’s osteoma was in a boy of 17 It was very dense and 
had to be removed en masse The os planum and parts of the lacrimal 
nasal and superior maxillaiy bones were removed to gam access to it 
The tumoi measured 4 5 by 4 by 2 5 cm 

Ersner and Saltzman reported a case because the tumor involved 
all of the sinuses on one side, only 2 similar cases having pieviously 
been recorded in the liteiatuie, according to the authors Opeiation 
disclosed the mass involving the frontal, ethmoid and sphenoid sinuses 
and the nasal cavity and eroding the nasoantial wall into the antrum, 
which was almost obliterated It was removed by mallet, gouge and 
electric dull It weighed 70 Gm and measured 6 by 4 by 1 5 cm The 

142 Malan, E Chirurgia degli osteomi delle cavita pneumatiche penfacciah 
(Contnbuto anatomo-dmico). Arch ital di chir 48 1, 1938 

143 Hempstead, B E Osteomas of Paranasal Sinuses and the Mastoid 
Process Report of Cases, JAMA 111 1273 (Oct 1) 1938 

48 of the Sinuses, Laryngoscope 
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authors recovered almost a pure cultuie of Staphylococcus albus, which 
to them was significant because of the frequent association of this germ 
with osteomyelitis Since the lattei piocess is often associated with 
new bone formation, they consider the possibility of the organism being 
the cause of the development of the tumor 

The case described by Campbell and Gottschalk is mtei esting 
because of the association of the osteoma with a mucocele which was 
in contact with the anteiioi hoin of the lateral ventricle, into which it 
had luptuied Aside from headaches and convulsions, the man com- 
plained of sounds of “splashing” or of “watci flowing” in his head, 
which could be heard thiough a stethoscope placed at either temporal 
region Roentgenograms levealed the tumor extending backwaid from 
the frontal sinus and air in the lateral ventricle which moved to the 
legion of the tumor when the patient changed the position of his head 
The mass was removed thiough a frontal osteoplastic craniotomy The 
defect in the dura was patched Mith temporal fascia Recovery ensued 

Ito^‘° removed an isolated osteoma durum intranasally from a girl 
of 17 in whom the chief complaint was recurring nasal hemorrhage 
It was attached by a shoit pedicle to the anterior portion of the intra- 
nasal wall of the ethmoid and measured 2 b}'^ 081 by 0 6 cm and weighed 
3 8 Gm 

The tumor which Wildenberg reports was unusually large, weigh- 
ing 100 Gm , and occurred in a man of 48 It ivas removed in one piece 
without loss of spinal fluid despite its attachment to the dura over an 
area of a franc piece It measured 10 by 5 cm at its widest diameter 
The author speaks of the danger of fracturing the cribriform plate and 
tearing the dura and advises the use of a gigli saw for isolating such a 
mass 

Sattler quotes Belluci, 11410 claimed that post-traumatic osteoma 
can be prevented by exposure to loentgen rays No evidence has been 
produced anywhere in the literature to substantiate this statement He 
expressed the belief that constitutional hereditary factors play the most 
important role in the causation of this growth Numerous draivings from 
roentgenograms are produced to shoiv the frequency of small osteomas 
which are discovered only by accident 

145 Campbell, E If , and Gottschalk, R B Osteoma of Frontal Sinus and 
Penetration of Lateral Ventricle, with Intermittent Pneumocephalus, JAMA 
111 239 (July 16) 1938 

146 Ito, M Ein geheilter Fall von Osteom der Nase unter der Hauptklage 
von Nasenblutung, Oto-rhino-larvng 11 408 (Mav) 1938 

147 Van den Wildenberg Osteome fronto-ethmoldo-maxillaire Ann d’oto- 
laryng, June 1938, p 519 

148 Sattler, A Osteome der Stirnhohlen, Ztschr f Hals-, Nasen- u Ohrenh 
43 464, 1938 
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Rawlins claims that osteoma of the maxillaiy sinus is laie, having 
found lepoits of only 29 cases m the liteiatuie, to which he adds a 
lepoit of 2 of his own One of the patients was a man of 67, the tnmoi 
being discoveied accidentally in a loutine i oentgenogi am of the sinus 
Theie was a history of a nail having been run thiough the haid palate 
thirty-five yeais pieviously Pus was found in both antiums The 
growth was found filling the antiuin and attached by a pedicle to the 
anteiioi, infeiior and mesial coinei of the sinus, at the point wheie the 
nail had perfoiated The second patient was a giil of 19 who had had 
a painless swelling of the left side of her face for twelve yeais Recently 
its growth became acceleiated The tumoi extended fiom the palate 
to the fiooi of the orbit, causing exophthalmos, and when lemoved 
was found to consist of a dense capsule and a spongy cential mass 
While the tumor m the fiist case was well diff ei entiated bone, that 
in the second was less matuie, showing osteoclasts with model ate 
osteoblastic activity and cellular fibious tissue m the manow spaces 
Benjamins describes an osteoid fibioma of the frontal sinus with 
atypical calcification in a girl of 19 He states that such a tumoi grows 
superficially, giving rise to pseudocysts coveied with tumoi tissue and 
displacing adjacent tissues The roentgen shadow pioduced resembles 
that of osteitis fibiosa A typical finding is the piesence at operation 
of a brittle tissue which on bisection shows haid giantiles projecting 
toward the surface On micioscopic section numerous hyaline bodies 
with some cell inclusions are found, and centially there may be some 
inegular accumulations of lime embedded in a stroma of spindle-shaped 
cells The hyaline bodies have the structure of osteoid substance and 
react similaily to stains 

In Giuffnda’s case an osteoma of the right ethmoid sinus extending 
into the frontal sinus was in association with a mucocele in the dilated 
frontal sinus He feels that while mucocele in many cases may be 
idiopathic or primitive, in this instance it was symptomatic or secondary 
to obstruction of the nasofrontal duct 

Pneumatocele resulting from trauma in the presence of an osteoma 
has been frequently reported before Devic, Ricard and Mansuy 
observed this condition in a man of 40 who was an addict to alcoholic 
liquors His eailiest symptom was a sudden loss of consciousness in 


149 Rawhns, A G Osteoma of the Maxillarv Sinus, Ann Otol Rhin & 
Laryng 47 735 (Sept) 1938 

150 Benjamins, C E Das Osteoid-Fibrom mit atypischer Verkalkung im 
Sinus frontalis, Acta oto-laryng 26 26, 1938 

151 Giulfrida, E Grosso osteoma fronto-etmoidale con mucocele del seno 
frontale, Oto-rmo-larmg ital 8 122 (April) 1938 

152 Devic, Ricard and Mansuv, L Pneumatocele mti acranienne par osteome 
du sinus frontal, Lvon med 161 716 (June 19) 1938 
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1927 without appaient cause In 1929 he had a fall in which the supra- 
orbital soft tissues were split In March 1934 he had an attack of hemi- 
plegia, which gradually impiOA'ed In August 1934 there was again a 
sudden loss of consciousness, followed by headache, asthenia and reap- 
pearance of the weakness of the leg, extending to the rest of that side 
of the body A roentgenogi am levealed a dark cauliflower-shaped mass 
in the midline near the floor of the frontal sinus and a narrow clear space 
adjoining it This transpaient zone was shaped like a melon and 
extended fiom the posterior wall of the frontal sinus backward to the 
midparietal region At operation a large mucocele was found in the 
left frontal sinus The right frontal sinus was obliterated by a dense 
osteoma arising from the floor The dura was exposed, and a fissure 
was visible in it This was closed by a suture, and subsequently the 
ail was absorbed Most of the symptoms cleared up, although the 
patient suffered two attacks of jacksonian epilepsy within six months 
after the operation It is interesting to note that the orbit was uninvolved 
despite the large size of the tumor 

Cyst — Piquet and Detroy report a paradental cyst in a woman of 
40, which developed in the region of the first and second upper molars, 
became infected and ruptured through the lower eyelid as well as into 
the antrum, on which it subsequently encroached It was removed 
through a sublabial incision The lining of the cyst was infected, while 
that of the antrum was only slightly edematous 

Nakajima and Sato report each an instance of postoperative 
cyst of the cheek occurring twenty-eight and twenty-one years, respec- 
tively, after radical operation on the antrum In the first case the 
patient had had no symptoms until the past year, when a swelling 
appeared in the cheek with slight dull pain Aspiration yielded a clear 
thick 3 '^ellow fluid The mass receded and then reappeared in four 
months Aspiration this time yielded a brown neutral fluid, free from 
mucus and cholesterol Operation revealed the cj^st situated m a dense 
mass of fibrous tissue filling the antrum Its lining was a pale glistening 
membrane which communicated with the ethmoid cells In Sato’s case 
there was a history of free bleeding at the time of the oi iginal operation, 
but no other symptoms appeared until twenty-one years later, when the 
patient began having pain and swelling of the cheek Further inquiry 
revealed the fact that there had been previous attacks of pain m the 
teeth accompanied by swelling At operation the cyst was found to be 

153 Piquet, J, and Detroy, L Kyste paradentaire du maxillaire supeneur 
fistulise dans la paupiere infeneure, Echo med du Nord 90 337 (June 30) 1938 

154 Nakajima, K Em Fall von postoperativer Wangenzj^ste (Kubo), Oto- 
rhino-laryng 11 622 (July) 1938 

155 Sato, I Postoperative Wangenzyste (Kubo) mit 2 Kammern , Oto-rhino- 
laryng 11 333 (April) 1938 
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in coniniiinicatioii with the antiuin, \\hich it almost filled It contained 
a cloudy }ellou -brown fluid, m which theie uere albumin and mucus 
but no cholesterol Only a small poi tion of the lining membi ane u as 
co\ered by c 3 dindiic epithelium 

Gutieirez s patient, a man of 32, had a small mass the size of a 
hazelnut in the supiaorbital legion foi five yeais without symptoms and 
practicall}* no change m size duiing that time Roentgenogiams showed 
that the mass vas in communication with the fiontal sinus Iodized 
poppyseed oil 40 pei cent intioduced intianasally set up a leaction with 
pain and increased spelling At operation it was found that the c}st. 
vhich was a dermoid, had eroded the anteiioi nail of the sinus but 
had no diiect communication with the nasofiontal duct 

Miicocele-Pyoccle-Pneuniatocde — The Japanese aie again m the 
fore with reports of cases of postopeiatne mucocele of the antrum, nhich 
together with the frequency of then repoits of cases of postoperative 
cyst of the cheek, leads one to suspect that there must be something 
in the technic or postopeiatne tieatment in their cases nhich is respon- 
sible for a complication that is raieh' leported in this countin 
Hira} ama observed this condition following the Caldu ell-Luc opera- 
tion in 2 cases, nineteen and seventeen }ears aftei opeiation He 
attributes its development m the fiist case to closuie of the natural 
ostium and in the second case to excesswe granulations fiom the bone 
and soft tissues The contents of the caMties neie mucin (60 and 
23 per cent) cholesteiol (6 and 2 per cent) and albumin (30 and 68 
per cent) 

!Moiihana did a Cal d\\ ell-Luc operation on a bo) of 17 on the 
basis of nasal obstruction, dischaige, headache, bilateial pohpoid 
appearance of middle turbinates, pus m the middle meatuses and loentgen 
shadon s indicating involvement of the frontal and ethmoid sinuses and 
antrums The left antrum was filled with a cleai thick yellow fluid 
giving a mucin reaction, alkaline and fiee fiom pus Since the ostium 
was closed by sivollen inembiane, he assumes that the condition repie- 
sented the beginning stage of a mucocele 

Fujii reports on a man of 57 who sustained an injur} to the frontal 
area, wdnch was followed by exophthalmos, diplopia and swelling at 

156 GuUerrez, A Quisle dernioideo supurado de la region frontal en comuni- 
caaon con el seno frontal, Re\ de cir de Buenos Aires 17 120 (illarcli) 1938 

157 Hirajama, Ueber zwei Falle ron der postoperatn en Ivieferhohlen- 
mucocele Tainan Igakkai Zasshi 37 1163 (Julj ) 1938 

158 Morihana H Ein Fall ^on ^lucocele der Oberkieferhohle, Oto-rhino- 
larjng 11 515 (June) 1938 

159 Fuiii, K Ueber eine enorm grosse Stirnhohlenmucocele nut aussclilies- 

Punk-tion ini ^^erlauf ron 7 Tahren, Oto-rluno-lar^^l- 

11 loi ( Frh j ^ 
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the inteinal uppei orbital angle Punctuie revealed a chocolate brown 
mucoid mateiial Since the patient lefused to he oj^erated on, the mass 
w'as aspirated tw^enty-five times ovei a peiiod of seven years for a total 
yield of 413 cc Eventually a Killian opeiation w^as performed and the 
mass removed The duia w'as found exposed over a small area, and the 
nasofrontal duct was blocked 

Greifenstein reports on 8 patients who had cystic masses about 
the sinuses Patient 1 w'as a boy of 15 with swTlhng at the internal orbital 
angle since the age of 3 It w as removed b}' external operation The papei 
plate, wdiich was displaced externally, W'as vei}^ thin and w'as theiefore 
lemoved to allow' the bulb to resume its normal position Hemolytic 
stieptococci w'ere found Patient 2 was a iioman of 65 The bulb had 
been displaced for one and a half years At operation the cystic mass 
was found to have involved the frontal and ethmoid sinuses, whose bony 
w'alls though intact w'cie consideiably thinned out An aeiobic type of 
Staphylococcus albus w'as found Patient 3 was a w'oman of 63 There 
weie headache loss of vision, diplopia and impairment of the mobility 
of the bulb The mass involved both frontal sinuses, w'hose septum was 
gone, and had eroded the bony Avails, exposing both orbits and the dura 
Patient 4 was a man of 48 W'ho had undeigone a Killian opeiation thirty- 
one years ago and subsequently an injection of paraffin to OA'ercome the 
deformity Por the past ten yeais there had been a SAA'elhng at the internal 
angle of the oibit, Avhicli increased m size, displacing the bulb Opeia- 
tion disclosed the old bon)' defect inA'olving the floor of the frontal 
sinus and the paper plate The cystic cavity extended back to the 
sphenoid sinus and was the i esult of complete closui e of the nasofrontal 
duct Patient 5 Avas a Avoman of 52 Avho had had an operation on the 
frontal sinuses nineteen years ago In the past tAVo years she had com- 
plained of swelling and severe headaches Operation rei'ealed a large 
pyocele filling the ethmoid and frontal sinuses The fluid contained 
gram-positive cocci The nasofrontal duct in this patient also Avas com- 
pletely blocked The sixth patient (a man of 60) had no history of 
previous infection or operation There were swelling, displacement 
of the bulb and intranasal polyps At operation a bloody cystic mass 
Avas found occupying the expanded frontal sinus and ethmoid cells, 
eroding through the paper plate into the orbit Sarcomatous degeiieiation 
was found, a diagnosis of lymphosarcoma Avas made, and 8,000 r was 
administered by the Coutard method, Avith recession up to the time of 
Avriting (one and a half years) Patient 7 Avas a girl of 12 with head- 
aches and swelling of the right frontal area aboA'C the mi dime and 
laterally The mass was i emoved by external surgical operation and was 
found to involve the roof of the orbit, extending upw'ard to the dura 

160 Greifenstein, A Uebei Muko-, Pyo- und Pneumatozelen, Hals-, Nasen- 
u Ohrenarzt (Teil 1) 29 243 (Maj') 1938 
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Histologic examination i evealecl a psammoma The patient was symptom 
flee for twentv-one months Patient 8 was a man of 28 who seven yeais 
previously sustained a fall, striking his forehead with resulting commotio 
cerebri Headaches, nausea and vomiting appeared two yeais ago, fol- 
lowed moie lecently by s veiling above the supiaorbital maigm Opera- 
tion revealed a thm-walled cavity lined with thin mucosa, leading to 
a bioad nasofiontal duct, which was blocked at the middle turbinate 
by a mucous membrane paitition The condition was bilateral, and the 
author terms it “pneumosmus fiontalis dilatans,” citing Boennmghaus 
as having lepoited 6 smiilai cases 

Gleichsnei desciibes in detail the histoiy and couise of a large 
mucocele of the fiontal sinus winch was m contact with the duia ovei a 
wide area The patient, a woman of 45, gave a history of an injuiy 
to the forehead occui i mg twenty-one yeai s ago Six years later headache 
and slight pioptosis appeared and then disappeared slowly, but leap- 
peared ten 3 ^eais later Two )^eais latei she sustained anothei injuiy 
in the same area which lendered hei unconscious This was followed 
by vomiting and aggiavation of the pievious symptoms Simple incision 
leleased some daik blown fluid, with tempoiaiy impiovement An 
extensive fiontal opeiation was peifoinied later, revealing a deep cavity 
filled with fluid and extending behind the left eye The dui a was exposed 

Malbian and Oribe^°- lepoit 14 cases of mucocele in the vicinity 
of the orbit, in 4 of which it involved the fiontal sinus, m 8 the frontal 
and ethmoid sinuses, in 1 the anteiioi paits of the ethmoid labyiinth and 
m 1 the posteiioi parts of the ethmoid labyiinth They find that tiauma 
and closure of the iiasofi ontai duct are the most common etiologic factors 
The symptomatic pictuie and the couise are discussed in relation to the 
point of origin and the direction of growth 

Miscellaneous GiozulJis — Goto and Shiioiwa^®® removed a fibroma 
fiom the antrum of a man of 27 The tumor distended the cheek and 
nasoantial wall and presented in the mouth at the first uppei left molar 
tooth Symptoms had been present for only a few months The mass 
was lemoved through a Denkei opeiation and was found to fill the 
antrum and encroach on the ethmoid cells It measured 7 by 6 cm 

Takahashi reports 3 cases of a fibroma type of lesion with hemor- 
ihagic aieas In all there was a history of repeated nasal bleeding In 
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2 of the cases the point of attachment was on tlie nasoantral wall near 
the ostium In 1 case the tumor presented in the middle fossa 

Lust discusses the dangers of opeiating on a tumor of the frontal 
sinus in the presence of suppurating sinusitis His patient, a man of 54, 
succumbed to shock and sepsis The tumor was known to be present 
for several yeais, growing fiom the roof of the orbit near the internal 
angle and causing a displacement of the bulb It was the size of a 
pigeon’s egg, had a fibious capsule and eroded the roof of the orbit, 
exposing the duia Theie was no connection with the frontal sinus 
The tumoi contained a colloid bionnish secretion and was diagnosed 
as a myxofibroma 

McAulifife icmoved a m}xochondroma from a child of 8, which 
seemed to aiise from the anterior portion of the maxillary sinus below 
the attachment of the mfeiioi turbinate The tumor presented a swelling 
over the lateial aspect of the nasal bridge and was excised through a 
modified Denkei opeiation The histologic report stated that it was a 
“teratoid tumor developing in a fetal lest,” that “elements of osteogenic 
saicoina” were piesent and that the cells did not resemble sarcoma cells 
“on account of differentiation, lack of mitotic figures and absence of 
giant cells ” The patient was being kept under observation, nevertheless, 
because of possible subsequent malignant degeneration 

Tsuruyama^"' lemoved an antral polyp measuring 9 by 3 cm from 
a girl of 14 by a Denker operation The mass originated m the antrum, 
grew through the fontanel and filled the nasal cavity from the anterior 
nans to the posterior choana Histologically it consisted of an anterior 
and a posterior portion — ^the former was a grayish red, soft, bleeding 
irregular mass, which resembled a cavei nous angioma, and the latter was 
a typical edematous polyp 

Silbernagel leports the removal of a lipoma fiom the right antrum 
of a man of 50 and claims to have found only one other similar case 
recorded m the literature His patient complained of typical vasomotor 
symptoms, and on roentgen examination with iodized oil a mass was 
observed outlined in the antrum , on removal it measui ed 1 5 by 1 5 by 
2 5 cm It had the gross appearance of fat covered by polypoid mucosa 
The histologic diagnosis was lipoma 

165 Lust Relation d’un cas de myxeme du sinus frontal complique de pan- 
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Castaneda and Marques desci ibe in detail the clinical corn se of a 
reticuloplasmocytoina of the frontal region in a man of 62 and discuss 
the histopathologic observations at length Theie was a history of 
trauma several months pieviously, causing a swelling, which was diag- 
nosed as a hematoma and incised The tumor continued to grow and 
when seen by the authois presented as a mass the size of a mandarin 
orange, surmounted by a gaping wound, from which a fungatmg friable 
mass protiuded which was a violaceous or wine red color The skin 
was attached, and the tumoi seemed adheient to the bone, which was 
shown by a roentgenogram to be partially absoibed In addition loent- 
genograms revealed areas of decalcification in the tempoi al bone, maxilla, 
humerus and coccyx The blood picture was as follows red cells, 
2,900,000, white cells, 10,000, polymorphonucleai s, 60 pei cent, mono- 
cytes, 30 per cent , plasmocytes, 5 per cent, and eosinophils, 2 per cent 
Biopsy confiimed the diagnosis The outcome was fatal 

Mathers and CappelM'^^ report the lather laie case of a giant cell 
tumoi of the frontal bone discovered as the first manifestation of osteitis 
fibrosa The tumor was observed in a woman of 40, who complained 
of headache coincident with the appeal ance of a rapidly growing mass 
in the left frontal region, over a period of three months Roentgeno- 
grams levealed a mass obliterating the sinus as well as changes in other 
skeletal bones The blood calcium was high and the phosphoius low 
Also there was increased calcium m the mine Operation disclosed a 
soft red mass filling the sinus, eroding its postenor wall and exposing 
the dura Latei an adenoma of the left parathyroid was removed, 
following which the bony changes weie arrested and normal calcification 
ensued No postoperative tetany was observed Pictures of some 
interesting histologic sections accompanying the article add much to 
its value 


SURGICAL TREATMENT 


General Ohsei-vatiom — Skillern^'^i discusses the persistence of pain 
following multiple operations on sinuses from the standpoint of his own 
expel lence and the responses to a questionnaire addressed to 16 experi- 
enced rhmologists The latter elicited a wide variety of explanations, 
which included items such as "injury to the sympathetic nerves,” 
“diversion of air currents,” “atypical neuralgia,” “synechiae,” “incom- 
plete operation” and so on Certainly there was a lack of unanimity in 
the responses The author himself believes that persisting pains are due 
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to traumatism to bone and periosteum, failuie to lemove all diseased 
tissue, reinfection of previously healed cavities, injury to sympathetic 
nerve fibers, localized osteomjehtis or meningitis and postoperative 
synechiae 

Russell states that the absence of pus m chronic sinusitis may not 
indicate a leceding infection He believes that imprisoned edema (sub- 
epithehal) is the essential lesion in the maintenance of chronic intection 
This is due “to increased osmotic pressure caused b) the breaking down 
of large colloidal molecules into small ones this pressure can be higher 
than the blood pressure, being the probable cause of the death of the 
mucous membrane ’’ Another cause of persisting infection is chronic 
osteitis As to indications for surgical intervention, the author believes 
that polypoid degeneration unassociated with suppuration requires more 
radical surgical treatment than the simple suppuiative type, which often 
yields to drainage and ventilation A¥hen the antrum, ethmoid labyrinth 
and sphenoid sinus are all affected, he favors the Morgan operation of 
cavitation, in which the Caldwell-Luc procedure is amplified by removal 
of the entire nasoantral wall, including the middle and inferior 
turbinates The ethmoid cells and sphenoid sinus are cleaned out via 
the antral opening Whenever possible, the mucosa of the nasoantral 
wall IS preserved and reflected as a flap into the antrum Pam and 
postoperative swelling are marked for about a week, but the pain can 
be minimized by carefully suturing the periosteum in the sublabial 
incision This paiticular operation is recommended for patients with 
chronic conditions previously operated on b}’’ other methods, especially 
patients suffering from headaches, asthma and other debilitating con- 
ditions Commenting on the Ferns-Smith operation, the author states 
that he has followed 9 cases since 1935 In 2 cases there were persistent 
crusting and discomfort Diplopia lasted twelve months in another In 
4 cases there were crusting, discharge, pain and retention of secretions 
In 2 cases another operation had to be done because of stenosis 

Cunning’s experience leads him to make the following observa- 
tions The middle turbinate may be infracted as a routine in cases of 
acute infection for the relief of pain Occasionally he has found it 
necessary to resect the anterior end of the middle turbinate When 
orbital symptoms are present, he advises conservative treatment, unless 
bulbar mobility is impaired In the piesence of chronic cough he viU 
operate on a sinus only if there are definite indications of pathologic 
alteration He prefers to open the antrum mtranasally and the ethmo- 
frontal group b} the Lynch piocedure In recent years he has operated 

172 Russell, B The Operative Treatment of Chronic Sinus Infection, Proc 
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less frequently foi letiobulbai neuritis than formerly, having found that 
the focus could be established to be elsewheie than in the sinuses 

Hill found that methylene blue injected into the infraoibital canal 
of the cadaver was diffused through the sphenopalatine ganglion and 
its palatal blanches It even penetiated as far as the gasseiian ganglion 
but did not infiltiate into the orbit He has found m piactice that injec- 
tion of an anesthetic into this neive was extiemely helpful in obtaining 
anesthesia for intranasal ethmoidectomy and window lesection of the 
antrum He uses a 22 gage needle mtioduced diiectly through the skin 
A few diops aie injected supeificially at fiist and then more deeply 
"'Aftei a minute or so the needle is advanced into the foramen to its full 
length and locked in by piessure of the first and second fingeis of the 
left hand straddling the butt of the needle From 2 to 2 5 cm of the 
solution of piocame hydi ochloi ide is slowly injected, the opeiator taking 
five minutes to complete the injection ” The piocedure is sufficient also 
for a Caldwell-Luc opeiation, except for the supeificial injection, along 
the line of incision Also it is necessary to block the bianch of the nasal 
nerve which comes from the ophthalmic bianch of the fifth cianial 
nerve This is done by injecting the anesthetic into the anterior ethmoid 
foramen along the nasal wall of the oibit 

Operahons on the Maxillaiy Stnus — ^von Bajkay contiibutes a 
long dissertation coveiing every phase of surgeiy of the antrum In 
cases of acute infection he has found it possible to cannulize the antrum 
through the natural opening m only 10 per cent of cases, which is quite 
at variance with the statistics of Van Alyea, Rosenberger and Meyerson 
In cases of chronic sinusitis, if frequent irrigations by puncture over a 
period of four to five weeks fail to clear up the condition, he does an 
intianasal window operation of the Claoue-Lathrop type In 108 of 287 
such cases it was necessary at the same time to lesect the middle 
tuibinate and open the othei sinuses which were simultaneously affected 
Apparently the results were not all satisfactory, since it was necessary 
at a later date to peiform a radical operation on 58 patients, in 26 of 
these the anti al inflammation was combined with disease of other sinuses 
All of these patients were cured except 2 The author prefers the 
Denker to the Caldwell-Luc operation when it is necessary to operate 
on both the antrum and the ethmoid cells because it affords an easier 
approach to the latter Unless theie are serious complications, he 
piefeis leaving the fiontal sinus alone, since he has observed that it fre- 
quently clears up spontaneously after the antrum and ethmoid labyrinth 
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have been cleaned out In his experience the most frequent causes of 
recurrence are an inadequate nasoantial fistula, incomplete removal of 
lining membrane and insufficient surgical work on the other sinuses 
Bettington states that chronic disease of the lining of an antrum 
will not yield to an intranasal opeiation Furtheimoie, it is his belief 
that those patients who recover following the latter procedure would in 
all probability get well anyway if irrigations were persistently carried 
out Also he behcA^es it is necessary to remoA'e all of the lining, since 
one cannot tell macroscopicall}' wheie the diseased area ends and the 
healthy mucosa begins He is against the use of postoperative packing 
and advises as little nrigation as possible 

Discussing the radical opeiation on the antrum, Alden offers 
several hints as to procedures Avhich have proved helpful to him He 
suggests examination of smears and culture of the discharge prior to 
operation, since a knowledge of the bacterial flora present may assist 
the therapy For instance, if Vincent’s organisms are present, he gives 
arsphenamine , if streptococci, sulfanilamide, and if stapltylococci, he 
worries about the possibility of subsequent osteomyelitis He finds 
Blau’s method of blocking the second division of the trigeminal nerve 
effective in obtaining anesthesia Also he prefers a triangular incision 
111 which the vertical arm is projected upwaid foi an inch (2 5 cm ) in 
the space between the lateial incision and the canine teeth 

In evaluating the worth of a procedure Millar finds that a ques- 
tionnaire alone is inadequate and unreliable He piefers to draw con- 
clusions only after examining the patient himself and studying the 
postoperative roentgen pictures Of 85 patients subjected to intranasal 
antrostomy and examined from two to six years later, 50 per cent still 
showed gross swelling of the mucosa, 21 per cent moderate SAvelhng and 
13 per cent slight swelling A large percentage also still complained of 
nasal discharge Tlie author feels that patients whose sinusitis does not 
yield to lavage will not recover completely unless a radical operation is 
performed in which the mucosa is entirely removed 

Moreaux takes a more conserA'ative stand, reporting cures in 31 of 
38 patients operated on by the mtranasal route The remainder had to 
undergo a radical operation at a later date because of persisting symp- 
toms The author remarks that where the indications point definitely 
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to the presence of pohposis or fungoid vegetations -svithin the sinus, or 
vhen the infection is of dental origin or when needle puncture cannot 
be earned out because of the thickness of the bone it is advisable to 
proceed at once to a radical operation 

Rentschler claims that 49 of 64 patients ^\ ere cured by the intra- 
nasal operation He states that it is necessary to make the windov 
large enough to permit reflection of a mucous membrane flap into the 
sinus To obtain freer access to the nasoantral t\all he advises removing 
part of the inferior turbinate 

Grote reports a case in uhich parahsis of the external rectus and 
inferior oblique muscles of the ete followed a radical operation on the 
antrum in which an attempt was made to enter the ethmoid labyrinth 
transantralh The patient was under general anesthesia He behe\es 
the nenes were tramnatized through a defect in the floor of the orbit 
An orbital hematoma resulted with exophthalmos in addition to the 
parahsis mentioned The ocular s\mptoins disappeared only in part 
Two and a half \ears later diplopia was still present when the patient 
looked m the direction of the affected rectus muscle 

Fuller obserA ed an unusual complication following a Caldwell-Luc 
operation in a woman of 58 The operation and immediate postoperative 
course were uneventful One }ear later howeter, there was complete 
atrophy of all tlie soft tissues of the face on the side of the operation 
The nasoantral fistula was closed In the subsequent tear or so the 
patient gamed some w eight, and the face was soniew hat improved The 
author camassed a number of leading rhinologists on the subject but 
obtained no satisfactory explanation of tlie phenomenon 

Figi explains the methods of plastic repair of defects of the face 
following radical surgical operation on the antrum in cases of malignant 
grow th as earned out at the jMayo Clinic These reparatii e procedures 
are not undertaken until at least one }ear has elapsed after the healing 
of the primarr* operation In men he uses a tubed flap from the back 
or the chest and in women a frontotemporal flap The lower margin of 
the orbit is built up later by the insertion of a strip of bone taken 
from the crest of the ilium and held in place by a pm or else bv a costal 
cartilage graft Gingival or palatal defects are taken care of by proper 
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piostheses If the lip is distorted by scar contraction, it is released 
and an epithelial inla)’’ employed to prevent recurrence Photographs 
showing excellent cosmetic results accompany the article 

Mayer has a special forceps for leveling the nasoantral wall in 
the intranasal operation By means of a shaft thin enough to pass under 
the inferior turbinate and a spiral housing near the end it is possible to 
set the jaws of the forceps at an angle of 90 degrees to the shaft, which 
facilitates the downward biting 

Opciattons on the Fiontal Sinus — Lillie states that the type of 
opeiation indicated depends on the lesion present and the size and shape 
of the sinus In a small sinus the Jansen-Lynch type of procedure is 
usually sufficient If the anterior wall is diseased, the Killian operation 
may be necessary The deformity can often be minimized by beveling 
the bone so as to create a gradual slope into the excavated cavity An 
obliterating operation is advisable for patients living some distance from 
a medical center or patients for whom proper after-care is not available 
If it IS desirable that the sinus cavity be maintained, the authoi suggests 
leaving the frontal process of the superior maxilla alone, as it prevents 
the collapse of the soft parts with possible obstruction of the duct He 
states also that the reason some sinuses obliterate readily while others 
tend to remain open may be found not only in the technic employed but 
also 111 the individual reaction to repair He prefers dry treatment in 
the after-care to frequent irrigations, reserving these only for occasional 
removal of clots In dealing with seveie acute frontal sinusitis, Lillie 
prefers a simple external trephine opening to any intranasal attempts at 
establishing drainage, a most valuable suggestion which all rhinologists 
may well heed 

Stone and Bergei offer a modification of Halle’s intranasal opera- 
tion in which flaps of mucoperichondrium are dissected downward from 
both sides of the septum just below and parallel to the nasal bridge The 
septum thus exposed is removed flush with the inner aspect of the nasal 
bones and floor of the frontal sinus The crista frontalis is removed 
by means of a burr attached to a Mueller pistol handle The sinus is 
entered and the intersmus septum remo\ed At the conclusion of the 
operation the mucoperichondrial flaps are turned into the sinuses cover- 
ing the denuded bone and foi ming a large common atrium into the nose 
from both sinuses 
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Soderbergh®' re^le^^s the histor)^ of mucous membrane flaps m 
frontal sinus surgery, crediting Killian with being the first to mention 
this point and Sourdille and Baiany uith valuable contributions on the 
subject The author prefers Barany’s technic, which he has modified 
slightly, and presents a numbei of excellent drawings illustrating the 
successive steps m the procedure He reports on 120 patients operated 
on in this manner, 23 vith acute and 96 with chronic sinusitis Five 
patients died, 2 from acute phlegmon of the face, 1 from meningitis, 
1 from osteomyelitis and 1 from septic angina In addition there 
were 10 patients vith other complications 3 with lid abscess, 2 with 
seveie nasal hemorrhage, 1 with erysipelas and 1 with angina It is 
interesting to note that 20 of the patients with acute disease recovered 
completely and at a later date were found able to receive a 3 to 5 mm 
Ritter sound, 87 with chronic disease were followed up, and all were 
cured but 12 Of these, 3 still had subjective symptoms, m 2 the naso- 
frontal duct was impassable , in 2 others it was ver}’- small, and in 7 there 
was a persistent mucopurulent discharge 

Kofler cites a case to show that occasionally severe frontal sinusitis 
may be cured by endonasal surgical treatment when apparently an 
external operation is indicated A man of 41 had had a chronic infection 
of the frontal sinus for four years In the beginning an acute attack 
was relieved by intensive local treatment, and the patient had few symp- 
toms until a year ago, when acute rhinitis precipitated a recurrence The 
complaint since then was of severe morning headache, slight swelling 
and tenderness at the floor of the sinus, purulent discharge and crusts 
The author performed a transseptal resection of the cells of the agger 
nasi, reaching the frontoethmoid group and through them the floor of 
the fiontal sinus Much creamy pus was evacuated, and with appropriate 
after-caie the patient was completely relieved, remaining free from 
s}mptoms while under observation for a two year period 

O’Connor reports 2 cases in which marked frontal deformity after 
extensive surgical operation for osteomyelitis v as corrected by a plastic 
surgical procedure In the first case a rearrangement of the skin flaps 
achieved a good cosmetic result and in the second a cartilage isograft 
was successfully employed 
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Foster^”® used the full thickness of iib cartilage, a piece measuring 
334 inches (9 cm ) m length, to fill in a deep frontal depression follow- 
ing a bilateial obhteiating operation The giaft was inseited through 
an incision at one end aftei tunneling undei the skin all the way across 
to the othei side 

Opoatwns on Fi ontoetlimotd. Ethmoid and Sphenoid Sinuses — 
Bi 3 'ant^®’- desciibes the following anatomic factois which ma} make it 
difficult to maintain a patent nasofiontal passage (1) anteroposterior 
deviation of the mesoethmoid poition of the nasal septum (a condition 
which requires a preliminai}' submucous lesection) , (2) very thin 
lamina papyracea and laciimal bone which cannot be avoided in the 
ethmoid exenteiation , (3) abnoimal de\elopment of the cells of the 
agger nasi , (4) double fiontal sinus on one side with tw'O ostiums (these 
should be united) , (5) natuially naiiow’^ nasal cavities and thin nose 
The author considers it impoitant ahvays to exenterate completely the 
cells of the agger nasi and to remove the backw^ard projection of the spina 
nasofiontalis of the supeiior maxilla, as fiist pointed out by Halle 

Lodge suggests a median incision extending along the bridge of 
the nose and up in the midline of the fiontal area, with the soft tissues 
and periosteum being dissected back on either side He claims to be able 
thus to expose the floor of both frontal sinuses, the laciimal areas and 
both laminae papyiaceae, affording access to the fiontal, ethmoid and 
maxillary sinuses 

Muskat presents a general discussion of the pathologic features 
of involvement of the sinuses and the indications foi surgical intervention 
with a description of the external fiontoethmoid operation mainly along 
the lines proposed by Ferris-Smith 

Mangabeira-Albernaz has done the tiansmaxillary ethmoid opera- 
tion described by de Ermiro, of Lima, in 18 cases and is enthusiastic 
over it It diffeis from the usual transantial operation in the fact that 
the nasoantial wall is resected submucously so as to avoid too large an 
opening into the nasal cavity with possible subsequent crusting Also 
the authoi points out the necessity of following the cells upw'^ard to two 
definite points, viz , the angle formed b}’- the lamina papyracea wnth the 
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infeiior wall of the oibit and the angle between it and the oibilal loof 
The middle tuibinate is left in place, which piotects the ciibnfoim plate 
from possible injuiy 

Von Bajkay^®^ piesents a leview of vaiious suigical piocedures 
emplo 5 ’-ed m the treatment of chronic ethmoid and sphenoid disease, 
omitting refeience to the external appioach long populaiized m this 
counti) He seems to favoi the intianasal opeiation, which was done 
on 341 patients He claims that persistence of suppuration after this 
operation is due to failuie to lemove all of the ethmoid mucosa, which m 
some cases is especially difficult to accomplish in the infundibular region 
and in the frontal cells which extend to the oibital lOof 

De Gennaio discusses the vaiious appi caches to the sphenoid sinus 
in connection with his lepoit of the lemoval of a bullet The piojectile 
had enteied the haid palate neai its postenoi boidei, peifoiated the soft 
palate and fractuied the septum, the posteiioi end of the inferioi 
turbinate, the outei wall and flooi of the sphenoid sinus, the intei sinus 
septum and the posteiior supeiioi wall of the sinus The resulting 
symptoms weie (1) diabetes insipidus due to disturbance of the para- 
mfundibulai region fiom basilai contusion, (2) bilateial homonymous 
hemianopia from contusion of the left optic tiact and (3) stiabisnius 
and diplopia fiom paialysis of the left external oculomotoi nerve bianch 
tlnough its close connection with the contused base The bullet was 
lemoved by a tianspalatal appioach following the tiact it had made 
The mam mass was found deeply embedded in gianulation tissue in the 
postenoi supeiior wall of the sphenoid sinus A secondaiy plastic opera- 
tion was perfoimed on the haid palate aftei the acute leaction had 
subsided 

Proetz,^®^ obsennng a number of patients who had undeigone opeia- 
tions on the sphenoid sinus letuining year after year because of symp- 
toms due to closure of the enlaiged ostium, came to the conclusion that 
the condition was due to nature’s effoits to close the abnoimal opening 
because exposure of the delicate mucosa of the sinus to inspired an 
caused diying with subsequent pain and crusting He has therefoie 
modified his piocedure in cases in which operation on the sphenoid sinus 
IS indicated, by leaving the natuial ostium alone and making an 
adventitious opening close to the septum with a keen Sluder knife and 
shaip cutting foiceps He does not find it necessaiy to bring the opening 
down to the floor of the sinus, wheie the bone is thick, since gravity 

195 von Bajkay, T Beitrage zur Chirurgje des Siebbemes und der Keil- 
beinhohle, Acta oto-Iaryng 26 639, 1938 

196 de Genmro R V.e d, aecesso al seno sfeno.dale (contnbulo dm.co), 
Riv di chir 4 71 (Feb) 1938 


197 Proetz, A W Nasal Physiologj^ and Its Relation to the Suiaei 
tlie Accessory Nasal Sinuses, Proc Roy Soc Med 31 1405 (Oct 1 1938 
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does not contribute much to the drainage He finds that this procedure 
permits adequate immediate drainage without impairing the utility of 
the natural ostium, which is left untouched 

NONSURGICAL Til CRAPY 

Genoal Ohsetvalwns — Coates presents a thorough anal3''sis of the 
various factors, local and constitutional, contributing to sinus disease 
He offers some excellent advice on the local treatment of acute con- 
ditions, embracing a description of proper methods of establishing drain- 
age without injur} to the nasal mucosa He emphasizes the importance 
of capillary suction as against mass suction and points out the dangers 
of the latter procedure except at the stage in which the Proetz displace- 
ment proceduie is indicated He also speaks uell of Jarvis’ treatment 
with insulin and iodine and discusses the rationale and the type of cases 
best suited to this therapy 

Mithoefer emphasizes the role of constitutional factors in the 
persistence of nasal symptoms and the failure of surgical treatment 
Among these are hypothyroidism, intestinal stasis, hypoglycemia and 
allerg}" He cites painful aieas (supraorbital, parietal, trapezius and 
stemomastoid) as evidence of constitutional disturbances vhich should 
be corrected before surgical intervention is undertaken He speaks of 
the four tender points of Killian which frequently need to be cauterized 
For hypersecretion of mucus he advises 3 units of insulin given tw"o or 
three times per w^eek He prefers puncture of the middle meatus with 
a blunt cannula to the use of a sharp trocar below the inferior turbinate 
Persisting pains radiating from the orbit after a radical operation on the 
antrum should suggest possible “silent osteitis about the alveolus,” and 
the patient should be referred to a dentist 

Furstenberg states that sinus therapy at the University of 
Michigan for the past thirty years has been strictly conservative, and he 
quotes Canfield’s caution to “avoid bone w"ork in the presence of an acute 
infection ” Trauma from puncture or even cannulization is avoided as 
W"ell as trauma from irritating solutions, such as mercurochrome and 
those containing silver compounds, and from tampons The means of 
treatment generally recommended are rest in bed, morphine or codeine 
for pain, plenty of fluids and nutritious food Heat or cold may be 
employed locally, as w"ell as steam vapor inhalations Locally he uses 

198 Coates, G M, and Gordon, W Nonsiirgical Treatment of Acute and 
Chronic Sinus Disease with Operatne Indications and Contraindications, M Clm 
North America 22 1565 (Nov ) 1938 

199 Mithoefer, W Pertinent Questions Relating to the Nasal Sinus Problem, 

J Med 19 189 (June) 1938 

200 Furstenberg, A C The Treatment of Acute Nasal Accessorj" Sinus 
Disease, Ann Otol , Rhin & Larjmg 47 902 (Dec ) 1938 
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ephednne 3 per cent in saline solution by instillation or b} displace- 
ment Senous complications may follovr disregarding Candeld s dictum 
as endenced by the fact that -^2 ot o8 consecutne patients with osteo- 
imelitis gave a histor} of a preceding surgical attack made during acute 
sinusitis or acute exacerbation of chroiiic sinus disease In 300 con- 
secuti\e patients with acute sinusitis who were treated consercativel} 
there was not a single orbital or osteomt elitic complication These 
patients w ere hospitalized for an a\ erage of one w eek five days ot wdiich 
were spent in bed All patients were reexamined six months to two 
years later and 296 were found as}mptomatic and free from evidence 
of chronic sinus disease The author adnses irngation onh if the nasal 
discharge persists for tliree to six weeks after the acute attack 

Brown being located in a region where mam patients are sent by 
tiieir ph}siaans for climatic relief of s\mptoms referred to the sinuses 
IS in a position to e\aluate the effects of a warm, dry climate iMost of 
lus paper is giien over to a discussion of standard nonoperative pro- 
cedures, as to the results of which he draw s no conclusions His inabihU' 
to draw conclusions is probably due to the fact that man\' of the patients 
are transients It would be interesting to learn if possible just what 
the long nm effects w ould be in these patients w ho have been operated 
on repeatedly w ithout result 

IrngaUo)i-St'ction — Skoog-"- claims that damage may result from 
mass suction although in most cases it is harmless As a rule negative 
pressure it too light fails to reach the intenor of the sinus and if too 
strong may cause sw eiling of the mucosa about the ostium, with closure 
Furthermore, the author has obseiwed a submucous hematoma result 
from suction of the sphenoid sinus 

Andersen substantiates Skoog s argument by ^ arious experiments 
prormg that it is impossible to empt}- the antrum by suction the hiatus 
semilunans becoming closed oS during the procedure. 

Lejeune and Laoureux present a detailed descnption of Proetz s 
displacement techmc w ith the modifications introduced bv LeiMee Thev 
use neoiodipin (}vlerck) 20 per cent an iodized oil which is satisfactory 
for contrast studies and therapeutically benefidal Among the dangers 
of the procedures they mention otitis media and pansinusitis citing 2 
cases of tlie former with subsequent mastoiditis and 1 case of acute 


201 Brown E H Consenatne Management of Situs Trouble Soathwesten 
Med 22'1-iO (Apra) 1938 

202 Skoog, T Some Viewpoints on Suction Treatment of Diseases of the 
A-ccessoiw Sinuses, Xord med tidskr 16* 10-^5 (July 2) 1938 

^203 Andersen H C Suction m ^[axillary Sinusitis Xoro. med tid'tcr 16* 
iOaO (July 2) 1938 

, ’'’IV'T'.h””'"' ^ el tarteniert meieai des sinusites oar 
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fiontal sinusitis Also headache, hemoirhage and the appearance of 
polypi weie noted as a result of too much negative pressure 

Haardt finds inigations by puncture satisfactory for most chronic 
infections of the antrum except those due to a dental focus The pro- 
ceduie is earned out eveiy three days up to three or four weeks If at 
this time the discharge still persists, the inigations are discontinued for 
two weeks In many cases the antrum seems to cleai up If it fails to 
do so, the cases aie considered surgical, and operation is performed 
For childien he advises one thoiough irrigation performed with the 
patient undei general anesthesia He has found that young adults just 
recoveiing fiom a cold who complain of an uncomfortable pressure or 
pain at the root of the nose may be completely lelieved by a puncture 
inigation even though no secretion is obtained 

Futch has cannuhzed the antrum by way of the middle meatus 
in 1,200 cases in the past four years, constituting 72 per cent of all 
cases in which irrigations were done He claims that in 40 per cent the 
cannulation was done through the natural ostium, and in 30 per cent, 
through an accessoiy opening He describes the technic and reviews 
the woik of previous authors on this subject 

Van Alj^ea-®^ recommends irrigation of the frontal sinus for acute 
conditions if after foity-eight hours the temperature is normal In sub- 
acute conditions with stuffy nose, discharge and cough, he advises a 
submucous resection and infraction of the middle turbinate preliminary 
to the irngation, which may be repeated six to eight times Early 
chronic conditions (thiee to eight months) require the same treatment, 
but the number of irrigations may have to be extended to as many as 
twenty Chronic conditions of longer standing lequire in addition an 
enlarging of the natural ostium Recurring attacks may be relieved 
by one irngation but usually need surgical treatment The author has 
seen no bad results from irrigation and claims on the basis of 200 
specimens studied as well as clinical expeiience that a high percentage 
of ostiums can be probed for irrigation 

Watkins shrinks the middle turbinate with neosynephrin hydro- 
chloride, puts the patient m a Ritter dental chair with the head low or in 
the Rose position and fills the nasal cavities with a 1 per cent solution 

205 Haardt, W Zur Spulbehandlung der Kieferhohleneiterung, Arch f 
Ohren-, Nasen- u Kehlkopfh Wi 307, 1938 

206 Futch, C E Maxillary Sinus Irrigation Through the Ostia, with Ana- 
tomical and Clinical Demonstrations, California & West Med 48 438 (June) 
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207 Van Alyea, O E Study of Frontal Sinus Ostium, Ann Otol , Rhm & 
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of sodium cliloiide, sodium bicaibonate and dextiose, which he allows 
to remain for about two minutes The patient is then mstiucted to hawk 
the solution into the thioat and sit up Partial suction is obtained by 
closing one nostril at a time during the hawking piocess 

Gurtov“°“ has a new mstiument foi suction-iriigation with which it 
IS possible to iingate both sides of the nose without making the naies 
airtight This featuie eliminates gagging, blockade of the eustachian 
tube and pain Eithei side can be irrigated alone oi both sides 
simultaneously 

Use of Dings and Vaccines — Coates, Davis and Goidon^^® leport 
good results fiom the use of a prepaiation called camiiol, which con- 
sists of camphoi 2 pei cent, menthol 4 per cent and antimony iodide 
01 pel cent It is given subcutaneously or mtiamusculaily in 1 cc 
ampules daily foi foui days and then semi weekly until improvement 
In 284 cases of acute, subacute and chionic sinusitis of all types which 
resisted othei tieatment these injections weie given, and veiy giatifying 
results were obtained in 32 pei cent, beneficial lesults in 30 per cent, 
uncertain in 26 per cent and unsatisfactory m 2 per cent 

Calcium cevitamate (ascorbate), a calcium salt of vitamin C, is 
offered by Ruskin as an effective lemedy for acute lespiratoiy infec- 
tions and piactically abortive for the common cold Each 3 cc ampule 
(15 per cent solution) contains 450 mg of vitamin C and a calcium 
content of about 11 pei cent In a senes of 100 cases 42 per cent were 
completely relieved after the fiist or second injection and 35 pei cent 
markedly improved 

Fletcher is a firm believer m the efficacy of ai gyrol tampons 
applied in the region of the sinus ostiums as a means of promoting 
drainage He also recommends vapoi inhalations cai lying menthol and 
camphor 

Lemon describes the use of Krueger’s undenatured vaccine in 
the treatment of chronic sinusitis and cites a series of 40 cases in which 
this treatment was given at Temple University These patients received 
an average of twenty-nme injections over a period of about four months 

209 Gurtov, J J A New Instrument for Suction-Irngation in the Treat- 
ment of Paranasal Sinusitis, Laryngoscope 48 286 (April) 1938 

210 Coates, G M , Davis, W B , and Gordon, W The Parenteral Admin- 

istration of Certain Substances in Upper Respiratory Infections, Ann Otol Rhin 
& Laryng 47 473 (June) 1938 ’ 

211 Ruskin, S L Calcium Cevitamate in the Treatment of Acute Rhinitis 
Ann Otol , Rhm & Laryng 47 502 (June) 1938 

212 Fletcher, W The Sinuses as Points of Focal Infection and the Treat- 
ment of Sinusitis, Laryngoscope 48 17 (Jan) 1938 

213 Lemon, A N Use of Undenatured Bacterial Antigen in Chronic Sup- 
purative Sinusitis, Laryngoscope 48 420 (June) 1938 
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In 72 pel cent satisfactory improvement was noted after other means 
of therapy, aside from surgical, had been tiied Tlie initial dose given 
IS 0 1 cc mtiadermally and 0 1 cc subcutaneously At intervals of 
three to five days the latter dose is increased by 0 1 cc each time, up 
to a maximum of 1 cc , after vhich it is repeated at weekly intervals 
In addition these patients received cleansing treatment followed by the 
topical application of 1 to 1 5 cc of antigen diluted with 0 5 per cent 
ephednne solution, introduced by the Pioetz method 

Shorell uses a combination of autogenous laccine combined 
with a 2 per cent solution of histadine and claims to ha\e obtained 
cuies in 80 per cent of his patients with chronic sinusitis The only 
addition therapy employed is the local use of heat, which is applied by 
means of hot water circulating thiough a half-inch (13 cm ) rubber 
tube inserted into the nasal ca\ ities The temperature of the water is 
gradually raised from 112 to 128 F and maintained for fifteen to 
twent}' minutes 

Physical Theiapy and Roentgen hiadwtwn — Butler and Woolley 
review then experiences with loentgen treatment of sinusitis since 
their first publication on this subject in 1934 They explain their good 
results as being due to early destruction of l}mphocytes with liberation 
of antitoxic substances together with an early appearance of macro- 
phages in great numbers They claim to have pioved this by histologic 
examination of sinus mucosa removed from experimental animals so 
treated They state that this reaction accounts for the increase of dis- 
charge when the tieatment is first staited They do not hold the treat- 
ment applicable to acute conditions, C3'^sts, polypi or syphilis Also 
they have found roentgen rays to have little effect on fibrotic tissue The 
technical details of the treatment aie given in detail It is noteworthy 
that they have lately been using a higher voltage than formerly 

Hodges also believes that roentgen rays in destroying lympho- 
cytes release some vital ferment or antibodj^ which combats infection 
He advises using them to clear up acute conditions that fail to resolve 
spontaneously and recommends the treatment e^en for children A 
second type of disease that has yielded good lesults is silent sinusitis 
associated with nonspecific pulmonary disease He believes it is safe 
and proper to try the treatment for chronic fibrotic or polypoid changes 
before resorting to surgical operation, since m many instances clinical 
improvement has been noted 

214 Shorell, ID A New Therapy in Chronic Sinusitis, M Rec 148 55 
(July 20) 1938 

215 Butler, F E , and Woolley, I M The Roentgen Treatment of Chronic 
Sinusitis, Radiologj^ 30 686 (June) 1938 

216 Hodges, F M Roentgen Therapy of Infections of the Nasal Accessory 
Sinuses, Am J Roentgenol 39 578 (April) 1938 
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Smitli and Nickel-^" emplo}ing a slight!} different technic from 
that of Butler and Woolley report on 25 patients so treated These 
are divided into three groups as follows (1) those with the usual 
S}mptoms of sinusitis plus a large quantity of thin water} discharge 
and a red swollen, dnpping mucosa presenting the appearance of acute 
vasomotor rhinitis (2) those prenousl} operated on with partial relief 
and persisting discharge (3) those with heav} catarrhal postnasal 
dnp, headache and bogg} membranes Seven patients in group 1 
showed 100 per cent good results following roentgen treatment In 
group 2 lmpro^ement was noted in 7 of 8 patients The results m 
group 3 were less encouraging 

Popp claims excellent results from roentgen treatment in both 
acute and chronic sinusitis In cases of the former he gi\ es up to 600 r 
m divided doses There is a priniar}* reaction with fe\er and increased 
discharge winch is promptly followed by rapid cleanng up of all s}mp- 
toms In 10 of IS cases of chronic sinusitis there had been resistance 
to all previous treatment In 6 of these roentgen ra}s had cured and 
in 4 had greatly impro\ ed the condition In the other 8 operation had 
to be resorted to In cases of chronic sinusitis the author gues from 
1.000 to 2 000 r in dnided doses at mtenals of two da}s 

^Iitchell reports 2 cases in w Inch chronic sinusitis w as clinically 
cured by roentgen ra}s although the subsequent pictures failed to show 
an} cleanng of the shadow 

Troup makes a plea for physical therapy in cases in which chronic 
sinusitis has resisted other measures including surgical He points 
out the importance of starting with small doses to a\oid an uiifaiorable 
initial reaction He finds that the ultra short waie is more likely to 
give rise to toxemic s}mptoms tlian infra-red radiation !Much of the 
paper is taken up with technical details 

In a discussion before the Ro}al SocieU of !Medicine on physical 
tlierap} Zamora--^ after explaining the action of ^a^ous currents and 
their general uses concludes b} saying that ‘ph}sical measures do not 

217 Smith, H B , and Xickel, A C The Treatment of Subacute and Chronic 
Sinusitis bi Roentgen Radiation Am T Roentgenol 39-271 (Feb) 1938 
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mateiially altei the classical indications for opeiation and the problems 
of treatment leinain those of mechanical drainage” Heald believes 
that exaggeiated claims foi short wave tieatment have done the pro- 
ceduie haim It is of value only m cases of recun ent sinusitis "when 
adequate drainage exists or where the chronic natuie of the condition 
means lathei that there is an inadequate blood suppl} to the infected 
lining mucous membrane” Foistei wisely remaiks that “the diffi- 
culty in assessing the \alue of tieatment (short wave) lies in the fact 
that the majoiit}'- of these cases (acute sinusitis) react ■well w'lthout the 
short w^ave theiap}'^ undei similai ciicumstances ” Tioup m a period 
of lime months tieated 20 patients who had undergone tw'o or more 
operations wuthout lelief He used the infra-red radiation, w'lth 
lelief in neaily all of them, and attiibutes the beneficial results to 
improied blood and l3mph flow Incidentally he administered a diet 
iich in vitamin B as w'ell as the diug itself Fuel showed a method 
of enteiing the antium through the inferior meatus b)”^ means of zinc 
electi ol3'Sis “A punctuie w'as made well back under the infeiior 
turbinate b3' a stout zinc or brass wme oi by a still rod the pointed 
end of wdiich w'as coated wath zinc This formed the positive electrode 
while the negative w^as placed on the arm When the cm rent was 
turned on a iing of tissue around the wure w^as coagulated and 
destro3'’ed ” 

Miscellaneous Ohsewatwns — Shurl3v-- wdiile advocating the use of 
vitamins begun ear]3' in life as a proph3dactic against sinusitis, cautions 
against then use to excess He quotes Steck that h)pervitaminosis D 
may cause intoxication and S3TOptoms of parath3uoidism 

Glas,-'® commenting on an aiticle b3" Whiteman concerning the relief 
fiom tinnitus afforded by bilateral antrotom3^ wuth lavage followed b3'' 
menthol inhalations, states that he has made the same observation numer- 
ous times He noted relief from tinnitus and cuie of tubal catarrh in 
a number of cases following his antrum operation but failed to see any 
connection between the two Since Whiteman’s publication he lecalled 
an article by some Russian authoi quoted by Z3"towutsch in which it was 
observed that following an antrum operation in certain cases of multiple 
scleiosis the mobiht3'^ of the extremities was restored and in 1 case pro- 
tracted tinnitus was i eheved The* author attributed the phenomenon 
to the effects of the procaine hydrochloride block Glas thinks that 
the impi ovement in the ventilation of the eustachian tube is the more 
leasonable explanation 

222 Shurly, B R Dietary Treatment of Chronic Sinusitis, Am J Surg 
42 174 (Oct) 1938 
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]\(Ie3^ei seems to think that infection in the teeth, tonsils and 
sinuses causes secondaiy jugular phlebitis, which he lecognizes by 
tenderness to pressure along the vein Having obtained good lesults 
from the use of leeches applied ovei the course of the vein, he aigues 
that the treatment should benefit patients with chronic sinusitis He 
believes that chionic phlebitis lesults in nai rowing of the lumen, causing 
stasis and backing up of blood in the contiibuting veins He applies 
thiee to five leeches over each side, and when they fall off he lets the 
wounds bleed foi eight houis If tenderness persists, the piocedure is 
lepeated in fouiteen days No data as to the type of sinusitis believed 
to be affected or the subsequent couise aie offered 


CLINICAL STUDIES 

General Obsei'vattons — Edmunds feels that the public has been 
led to la)^ too much stiess on vague and iriegulai nose and tin oat symp- 
toms and 111 man}^ instances have been the victims of overtreatment Too 
much emphasis has been placed on the sinuses as souices of focal 
infection, resulting m needless woiiy, often resulting m neuioses The 
authoi believes that otolaiyngologists should assist in encoui aging a moie 
rational attitude among the laity and should employ the teim ‘'sinusitis” 
only when sufficient local pathologic alteiation is piesent to justify 
extensive treatment or suigical intervention 

Pa3me^-® is also conscious of a pessimistic attitude towaid the 
sinuses, which he would like to see dispelled He believes that unsuc- 
cessful surgical treatment may often be laid to ovei looked alleigic or 
endociine factois 

Fox^-’’ consideis the factors enteimg into sinusitis as mtiinsic or 
extiinsic Among the formei are listed heiedity, endocrine disorders, 
alleigy, tonsillai conditions, adenoids and dietaiy insufficiency, and among 
the latter, changeable weather, dust, lack of sunshine, cold stoiage, poor 
ventilation, drafts and swimming Common sense and careful study 
in each case aie necessaiy for pioper evaluation and elimination of these 
various factois 


224 Meyer, O Latente Jugularphlebitis dls Ursache von Sinusitis, Therap 
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Heitger gives an adequate resume of the information the gen- 
eral piactitionei should possess with regard to the sinuses He rightly 
observes that the terms "conservative” and “radical” as applied to 
surgical tieatment are misleading and suggests the words “complete” 
or “adequate ” 

Koebbe also covers the ground in mucli the same manner, and 
both his and Heitger’s papers should prove welcome to the general 
practitionei 

Haiiis""” is impressed w'lth the impoitance of a balanced diet and 
endocrine therapy, jiarticularly for children He deploies the failure 
in many instances to ha^e propei roentgen studies of the sinuses made 
in medical cases m wdnch a focus of infection is suspected 

Poole proposes the following rules for the pre\ention of colds 
and sinusitis 1 Don’t go outdoors bareheaded 2 Don’t w^et the 
hair and then go outdoors 3 Protect the feet 4 Don’t sleep wnth 
the head uncoveied to cold air or drafts 5 Don’t drink hard water 
to excess 6 Don t sleep with the mouth ojien use a “silent sleeper ” 
7 Don’t be in a luiiry avoid fatigue S Don’t eat acid fruit in cold 
weather 9 Avoid excessive exposure to cold 

Faw'cett piesents a conservative outlook on sinusitis, based on a 
knowdedge of nasal physiology, which is in line with the article just 
quoted and is tj^pical of a growing appreciation of the w'ork of Proetz, 
Hildmg, Fenton and otheis 

Houser’s article is of a similar trend, wnth emphasis on the neces- 
sity of properly evaluating pain as a symptom with reference to its 
location, time of onset, duration, etc 

Seletz’-®^ presentation follow's a similar pattern In addition he 
points out the influence of climate and humidity on nasal function and 
the possibilities of predisposing to infection 

228 Heitger, J D What the General Practitioner Should Know About the 
Histopathology of the Nasal Accessory Sinuses Its Use as an Index and Guide 
in the Diagnosis and Management of Nasal Sinus Disease, Kentucky AI J 36 108 
(March) 1938 

229 Koebbe, E E Common Intranasal and Sinus Pathology, Nebraska AI J 
23 24 (Jan) 1938 

230 Harris, J H The High Spots of Sinus Trouble in the Practice of 
Medicine, Mississippi Doctor* 16 14 CAug ) 1938 
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White calls attention to myalgic pains in the head and neck 
muscles, which are often assumed the laity to indicate sinus infec- 
tion He points out the necessity for proper diagnosis in such cases 
Robison"®® IS conscious of eiiois m tieatment, paiticulaily suigical, 
which are responsible foi unsatisfactory end lesults and emphasizes 
the impoitance of diffeientiating between true sinus infection and 
ailerg}^ in older to avoid damaging true functioning nasal tissue 

A series of expeiimental studies on guinea pigs by Taylor and 
Dyienfoith"®' yielded valuable data pei taming to the haimful effects 
of chilling without compensation The peiipheial vasoconstiiction with 
attendant stasis and anoxemia leads to a loweied leukocytic i espouse 
and impaired phagocytic powei of the lesident tissue cells Such 
changes predispose to infections in the upper respiratory passages 
Jowett“®® attempts to establish criteria which will enable one to 
oftei a satisfactoiy prognosis While he believes that otolaryngologists 
possess adequate means of detei mining the degree of a given pathologic 
process in a sinus, “it is not yet possible to give accurate prognosis or 
indications foi a given conservative oi radical method of treatment in 
any paiticulai instance, as impaitial obseivations upon results of treat- 
ment aie legretfully spaise” 

Daviess,'®® assistant piofessoi of physical and health education at 
the Univeisity of Cincinnati, states that pioper breathing will in most 
cases safeguard the swimmei against ear and sinus infection She 
explains that inhaling thiough the mouth and exhaling through the 
mouth and nose simultaneously will avoid undue pressure of air and 
water such as might occui when exhaling through the nose alone She 
also cautions the diver against exhaling until he has reached the surface 
of the water 

Von Bajkay presents a review of ten years’ material seen in the 
Budapest Rhmolar}mgologic Clinic, with a statistical analysis of the 
cases of sinusitis Out of a total of 56,242 patients, 13,490 undeiweiit 
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various operative pioceduies Eighty per cent of tliose with acute 
maxillary infection weie treated conserv'atn ety In a senes of 1,279 
antrum punctures there weie only 4 followed by complications, viz, 1 
by acute otitis media, 2 by injury to the facial w'all, wuth emphj’'sema, 
and 1 by orbital infection from injury to the orbital flooi The results 
fiom their opeiative piocedures were comparable to those of other 
large clinics 

Murakami leports on 4 children w'lth diphtheria of the sinuses 
wdio recoveied after injection of anatoxin three times weekly foi tw'O 
w’^eeks 

Role of Dental Infections — Voss"^- attempts to show b) roentgen 
studies and clinical histones that multiple sinusitis or pansinusitis is 
never the direct result of a purelj' dental infection He seems to think 
that suppuiation in the antrum accompanying a dental infection is 
reall}' a pyosinus or at most a definitely localized infection that w'lll 
deal up when the dental focus is removed M'hen pansinusitis is 
present, he believes the factors to be chiefly intranasal, predating the 
dental infection, wdiich serves only as the exciting agent Histologic 
examination in purely dental cases shows that the pathologic process in 
the antrum is localized to the immediate Mcinity of the affected tooth, 
while the remainder of the mucosa is onlj secondaril) and mildly 
engorged The secretion originates in the locall} diseased poition and 
leads to an accumulation of foul pus due to anaerobes 

Fischer takes issue wuth Voss on this point and cites innumerable 
cases in wdiich theie is absolutel)' no history of previous sinus tiouble 
or acute respiratory infection Furthermoie, the nasal discharge is the 
same foul type found about the dental socket after extraction, and 
treatment of the sinus empyema is fruitless unless the dental focus is 
eliminated , finally spontaneous cure takes place in man) cases solely 
as a result of pioper attention to the alveolus 

Shea off ei s some pi actical suggestions on the care of sinus infec- 
tions due to infected teeth If the antrum has been penetrated as a 
result of an extraction, the procedure is thorough cleansing and watch- 
ful w^aiting Should the antrum become infected, it should be treated 
via an intranasal opening He again cautions dentists against the vicious 

241 Murakami, kl Erfolg des Anatoxins gegen Nasenhohlendiphtherie und 
uber die Immunitat der Diphthene, Oto-rhino-laryng 11 126 (Feb ) 1938 

242 Voss, O Gibt es ein dentales Kieferliohlenempyem ^ Arch f Ohren-, 
Nasen- u Kehlkopfh 144 113, 1937 

243 Fischer, C H Gibt es em dentales Kieferhohlenempyem ’ (Fine Stel- 
lungnahme zu dem Artikel von O Voss), Arch f Ohren-, Nasen- u Kehlkopfh 
145 82, 1938 

244 Shea, J J Infections of the Paranasal Sinuses of Dental Origin, Surg , 
G>nec & Obst 66 408 (Feb 15) 1938 
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practice of maintaining the aheolar opening for drainage He also 
points out the important fact that the dentist is relle^ed of a legal 
responsibility if after extraction of a toodi the antrum is acadentally 
perforated proiuded he immediately refers the patient to a competent 
rhinologist ‘ The patient cannot successfully sue the dentist for pene- 
tratinsr the antrum but if the dentist continues to treat him he (the 
dentist) may be liable for not doing uhat The state of the art’ demands 
X\Tnan w riting from the dentist s point of view claims that in 
from 20 to 50 per cent of the cases antrum infection may be traced 
to a dental origin 2vIost of the antrum infections he has seen were 
due to “peridental infections the result of splinted teeth extensive!}' 
imolved with prorrhea He cautions against anchoring loose teeth 
affected with pyorrhea by means of ligatures or splints Infection may 
also be carried into the antnun b} means of broaches passed through 
the apex of a dead tooth r\hen the root lies immediately below a thin 
antrum floor Other causes of infection are forcing part of a molar 
root into tlie antrum or breaking the floor during extraction \'anous 
measures for pre\entmg these complications are outlined 

Lore-’® covers a vide range of conditions in which the antrum and 
oral cavit}' are interrelated and offers some practical suggestions as to 
management He does not believe an adequate flap can be made for 
the intranasal antrostomy He suggests using the Faulkner bob and 
rasp and keeping the opening patent by frequent use of sounds 

Bercher and GuiUermin-^' report 2 cases of facial spasm due to 
dental and antral infection The first patient a man of 53, had spasms 
of the orbicularis and of the angle of the mouth for six rears Extrac- 
tion of diseased upper first and third molars vas followed br* increase 
of the spasms The antrum vas found to be diseased and vas erentually 
operated on The spasms gradually disappeared In the second patient 
a woman of 45, there had been clonic and tonic facial spasms with nasal 
hydrorrhea for tvo rears Extraction of a diseased second molar 
rras followed by prompt relief The authors attribute the symptom to 
irritation of small branches of the sympathetic system rr hich accompanr* 
the ah eolar or pulp arteries 

Maxillary Sinusitis — ^Larroude’’- presents a rather long dissertation 
on the pathologic changes diagnosis and treatment of chronic maxillar}* 

2-15 Xjman J E Associated MaxiIIarj Sinus and Dental Diseases J \m 
Dent A 25 600 (April) 1938 

2-16 Lore J Diseases of the ilaxillarv Sinus and Their Relationship to 
tJie Oral CaMp' Larr-ngoscope 48.724 (Oct) 1938 

247 Bercher J and Guillermin Spasme facial d engine dentaire et sinusienne 
Rev d oto-neuro-opht 16:183 (ilarch) 1938 

2-iS Larroude C Les sinusites maxillaires chroniques Ann d oto-Iarvne- 
Febniar}' 1938 p 113 ' ’ 
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sinusitis with case histones and histologic sections He attempts to 
divide the cases into operative and nonopeiative, basing his indications 
on the state of the sinus mucosa as determined by studies with contrast 
mediums (colloidal thonum dioxide) and a determination of the 
emptying time according to Proetz’s method When ciliar}' activity has 
been determined to be fairly active and the sinus ostium free for drain- 
age, if the roentgen studies show that simple hyperplasia exists, he 
believes the condition will yield to proper palliative treatment He 
emphasizes several interesting anatomic and physiologic points, par- 
ticularly those pertaining to the ostium He calls attention to the fact 
that the ostium is not siinpl}’- a hole but rather a canal leading from the 
fossette ovale into the sinus and confirms Fiol’s observation that there 
is also a maxilloethmoid canal leading into a group of ethmoid cells His 
review of the arterial, venous and lymphatic distribution is impressive 
since he adds certain experimental data showing the direction of circula- 
tory currents carrying d)’’e substances as indicating the usual course of 
bacteria and the defenses of the tissues 

Finder’s article is a simple and satisfactory rcMCw of the diagnosis 
and treatment of both acute and chionic conditions and is in conformit> 
with the usually accepted practice 

Alspach prefers puncture of the inferior meatus for irrigation if 
acute s 3 raptoms persist beyond five to seven da 3 's and advises leaving 
5 to 6 cc of 1 per cent ephedrine in the sinus to help keep the ostium 
open In subacute conditions he advises iodized oil by displacement if 
the usual irrigations fail to give relief 

Hall and Thomas record 12 cases of spontaneous hemorrhage 
from the antrum The patients were from 31 to 66 3 '^ears of age Cases 
of traumatic hemorrhage w^ere not included Ten of the patients w^ere 
operated on by the transcanme route, which revealed Ityperplastic 
changes in the mucosa No underl 3 nng systemic disease or vascular 
disorder was found The source of the bleeding was revealed in onl 3 
3 cases The diagnosis was made from a histor 3 ' of recurring spontane- 
ous nasal bleeding, the presence of fresh bleeding coming from the 
middle meatus, burning pain at the inner canthus and a feeling as if 
the bleeding were coming from the eye Burning and itching high up 
in the nose were also noted Roentgenograms show^ed dark antrums, 
and lavage revealed fresh blood and clots Twm of the patients recovered 
following lavage The author comments on the absence of any mention 

249 Finder Diagnose und Therapie der Kieferhohleneiterung, Tung-Chi med 
Monatschr 13 173 (April) 1938 

250 Alspach, W L Diagnosis and Treatment of Maxillary Sinusitis, J 
Oklahoma M A 31 43 (Feb) 1938 

251 Hall, S S , and Thomas, H V Spontaneous Hemorrhage into the 
Maxillary' Sinus, Arch Otolarvng 28 371 (Sept ) 1938 
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of this condition in standard textbooks and has been able to locate only 
tVi o references to it in the literature of the past ten } ears 

Ur}u-®- did a Cald^^ ell-Luc operation on a child of years and 
found the antrum filled ith cheesy masses, polypi and pus There ^Yas 
a history of an acute sn elhng of the cheek six months previously, Inch 
nas incised, nith temporary recession of the s}mptoms A fistula m 
the cheek persisted, which admitted a probe into the antrum The 
anterior wall of the sinus nas found to ha^e been absorbed by the 
process The etiologic factors nere not known, although the author 
assumes it was spontaneous acute sinusitis 

Robbio Campos and Galante report a case of spontaneous abscess 
of the septum occurring shortl}' after acute maxillary sinusitis The}’’ 
belieAe the infection was tiansmitted Ma the lymphatics or the blood 
stream 

Hersh reports a case of tuberculosis of the antrum in a wmman 
of 27 The S}niptoms of pain and discharge led to a radical operation, 
w'hich resulted m a persistant gingival fistula A cold abscess m the loin 
} lelded fluid w Inch w as proved to contain tubercle bacilli b} culture and 
animal inoculation The maxillary area remained swmllen and tender, 
and roentgen pictures revealed bony involvement The sinus was 
operated on again, and much necrotic bone granulations and pus were 
removed, which on examination confirmed the diagnosis On account 
of the poor condition of the patient, extensue resection was not done, 
although the floor of the orbit was mvohed The author review's the 
literature and calls attention to the poor prognosis, recovery having 
occurred m onl} 6 of 26 reported cases The diagnosis is difficult if 
the disease is limited to the mucosa Later involvement of the bone 
and enlargement of the glands may suggest carcinoma, and the final 
diagnosis w ill depend on biopsy and animal inoculation 

Another case of tuberculous infection of the antrum is reported by 
Morihana and Yamamoto It began with a swelling of the cheek and 
pain and w as diagnosed as acute sinusitis The sinus w as opened because 
the symptoms persisted and w'ere followed by severe bleeding Exam- 
ination re\ealed a gingival fistula leading into a cavity filled with 
cauliflower masses which on histologic examination pro\ed to be tuber- 
culoma The patient was operated on again and the cavity thorough!} 

252 Urjai, E Sinusitis maxillaris caseosa im Anschluss an akute Kiefer- 
hohlenentzundung bei einem Kinde, Oto-rhino-laiw ng 11 425 (kla\) 1938 

253 Robbio Campos, J , and Galante, E Absceso espontaneo del tabique nasal 
Re\ Asoc med argent 52 588 (June 30) 1938 

254 Hersh, J H Tuberculosis of tlie :Maxillan' Sinus, Arch Otolann'- 

28 987 (Dec) 1938 ' "" 

255 :Morihana, H and Yamamoto, K Em seltener Fall ^on Tuberculoma 
in der Kieferhohle, Otc-rhino-larj-ng 11 341 (April) 1938 
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cleaned out In this case the diagnosis was easy because the patient had 
active pulmonaiy tubeiculosis, and the Pirquet and IMantou-s. test were 
both positive 

An interesting case of foieign body ^\lthln tlic antrum is reported 
by Hiiayama--'® A man of 38 while running a \\ood-cutting machine 
was struck in the cheek by a flying si^hntei, which he removed from the 
tissues himself Three days later the cheek became swollen, and pain, 
tenderness and discharge appealed from the point of entr}' Examina- 
tion levealed a fistula at the upper end of the nasolabial fold wdiich w'as 
lined wuth gianulations, bled fieely and admitted a probe to a depth of 
5 5 cm A Cakhvell-Luc opeiation icvealed a defect m the anterior wall 
of the sinus, covered parth b}'^ a fragment of bone, suppuration within 
the cavity and a small splinter of w'ood embedded in granulation tissue 

Disease of the Fionial Siuus — A number of cases of hyperostosis 
frontalis inteina ha\e been reported the last year Van Steenbergen- 
van der Noordaa-^" cites 6 and presents roentgen pictures showing 
the thickened bone in characteristic locations He feels that although the 
condition is not specific, its frequent occurrence in obese women asso- 
ciated wuth excess hair and other symptoms all point to a pituitary 
dystrophy as the etiologic factor Rademaker encountered 5 cases, 
in all of which the patients w'ere w'omen Psychosis, delusions, suicidal 
tendencies, catalepsy, mutism, headaches, w'eak memory and depression 
w^ere among the symptoms listed In 1 case the thickened frontal bone 
W'as surgically removed, wuth resulting improvement The inner sur- 
face of the bone w'as covered by an ii regular mass of new' bone w'hich 
W'as so adherent to the dura that the latter had to be removed with it 
The arachnoid w'as generally thickened, the frontal convolutions flattened 
and the veins dilated In 2 cases of this senes the blood calcium was 
considerabl}' elei'ated Salzer repoi ts 4 cases, the patients being 
women aged 26, 27, 38 and 40 and the symptoms those already mentioned 
He believes the condition is due to a disturbance of the mechanism con- 
trolling fat metabolism and calcium In 1 case improvement follow ed the 
admmistiation of amino-acetic acid and thyioid Negri observed 
the condition m a woman of 40, w'ho presented the same dysti opine 

256 Hirayama, S Fremclkorper in der Kieferhohle infolge Trauma, Oto- 
rhino-laryng 11 219 (March) 1938 

257 van Steenbergen-van der Noordaa, M C Six Cases of Hyperostosis 
Frontalis Interna, Nederl tijdschr v geneesk 82 3751 (July 30) 1938 

258 Rademaker, G G T Internal Frontal Hj^perostosis (Morgagni 
Sjndrome), Nederl tijdschr v geneesk 82 2245 (May 7) 1938 

259 Salzer, H M The Frontal Hyperostosis Syndrome, J Med 19 507 
(Dec) 1938 

260 Negri, C Associazione di alterazioni endocraniche e adiposi (endo- 
cramosi iperostosica del Morgagni), Minerva med 2 109 (Aug 4) 1938 
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SAmptoms together AMth psychic disturbances In this patient the 
metabolic rate aa as normal as aa as the blood calcium 

Lopez Villoria”'^^ piesents in detail 3 cases of SAphilis of the frontal 
bone He states that the sinuses may be iiiAoh-ed by SAphilis m four 
difteient AAaAS (1) secondar} to ulceration AMthin the nasal caAity, (2) 
secondarA to SAphihtic osteitis of the septum or ethmoid bone, (3) con- 
gemtalh and (4) primarily through the blood stream He claims that 
the process usually remains localized, shoAAing no tendency to spread 
thiough the diploetic skull bones The diagnosis is frequently difficult, 
for the Wassermann test ma} be negatiA*e and the condition may appear 
like ordinary chronic sinusitis oi tuberculosis 

I\Ieksina and KhaAutin-®- lepoit 2 cases of syphilis the first iiwoH- 
mg the ethmoid sinus and the antrum and the second the frontal sinus 
In the first case there A\as a histoiy of trauma to the root of the nose 
one AAeek piior to the appeal ance of a SAAelhng at the inner canthiis and 
adjacent nasal bone A solid mass the size of a nut Aias felt m the 
lacrimal region, immobile and not tender A roentgenogram reA*ealed a 
cloud} antrum and an ethmoid labyrinth aa ith thiclvened bone Puncture 
of the antrum gaAe negatiA'e results The ^^'assermann, Kahn and 
iMeinicke reactions aa ere all positiA e In the second case there aa as also a 
history of traiuna preceding the sAA'elhng by one Aieek A smooth, firni 
mass AAas found just aboie the broAA' and a roentgenogram reA'ealed 
definite inA'oh-ement of the bone The serologic tests AAere all positiA*e 

Eihmoid-Sphcuoid Disease — KaAiasaki did an intianasal ethmoid- 
ectoiuA on a AAoman of 39 and found the cells almost entirel} obliteiated 
b} a mass of thick cheesy material The process AA’as found to iiia oh’-e the 
sphenoid sinus as aa ell, and there AA'as extensiA'e absorption of the middle 
turbinate lamina papyiacea. uncinate bone and attachment of the inferior 
turbinate The nasal caAitA* pioper AAas blocl-ced by polypoid masses. 
AAhich eA'identl} had interfered AAith drainage 

Ipoh 1 reports an orbital abscess in a boy of 16 folloAA-ing an acute 
infection of the upper lespiratory tract Since the antrum AAas also 
infected and the septum deA’iated so as to block the middle meatus, he 
did a submucous resection drained the antrum and attempted to open 
the ethmoid labArmth This he found to be extremely difficult because 
of the unusual densitA' of the bony partitions He explains this lA’ory- 

261 Lopez Villona, L Sifihs del frontal, Gac med de Caracas 44.179 
(June 30) 1937 

262 Meksma, F and Klia\utin I M Traumatic Sjphilis of the Kasai 
Sinuses and Lacrimal Sac Zhur ush nos i gorl bolez 15 169, 1938 

263 Kawasaki T Em Fall Aon der kasigen Entzundung der Siebbeinzellen 
und Keilbanhohle Taiwan Igakkai Zasslii 36:2630 (Dec) 1937 

264 Ipohi F Akmte Entzundung ernes mfolge kongemtaler Lues eburneierten 
Siebbein': Monat-;chi f Ohrenh 72 937 (Oct) 1938 
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like bone, as well as the absence of the frontal sinus as being the lesult 
of ethmoiditis ebuinea S 3 philitica hereditaria The Wassermann reac- 
tion was positive 

In a study of 137 postmortem specimens Eadie found extension ot 
the sphenoid sinus into the pterygoid process dorsolateiall}' and caudally 
on the light side m 47 and on the left m 44 Also m 52 cases (35 per 
cent) theie were evidences of inflammation Further investigation of 
a series of 89 patients b} the Watson-Wilhams exploiation suction 
method yielded positne cultures from 53 In most of these patients there 
were clinical signs of nasophai^ngeal infection The author states, how- 
evei, that this method of diagnosis (by culture of aspirated fluid) is 
of value only when the cultures are positive, and this applies to cases in 
which the antiiim is invohed as well 

Canfield-®'’ piesents 3 cases of sphenoiditis, with the symptoms, 
diagnostic procedures and theiapj In case 1 theie was peisisting supra- 
orbital, infraorbital, facial, auial and occipital pains, central scotoma 
and contraction of the visual fields The septum w'as resected, the 
sphenoid ostium enlarged and the sinus relieved of some thick pus 
The pain subsided In case 2 the patient had head pains, a hea\ 3 ’' feeling 
behind the eyes and nasal ci listing Irrigation of both sphenoid sinuses 
afitoided relief Aftei roentgen studies wuth iodized oil the sphenoid 
openings w^ere enlarged, and permanent relief lesulted In case 3 there 
were pei iodic throbbing headaches and postnasal discharge One 
sphenoid sinus was found to be full of a cheesy exudate Relief was 
afiorded by the operation, but the pains returned wdien the opening closed 
The author emphasizes the impoitance of loentgen studies wnth iodized 
oil and the necessity of obtaining a good view of the ostium of the 
sphenoid sinus in making a diagnosis 

Caldw^ell presents a discussion of the diagnosis of sphenoiditis 
embracing the commonl)^ accepted procedures He advises the use of 
Sluder’s knives for enteimg the sphenoid sinus and states that the middle 
turbinate must be removed m about 50 per cent of the cases 

Kraus’s paper is a lather sketch}^ review^ of the literature coiermg 
tumors of the epipharynx affecting the base of the sphenoid sinus, tumors 
of the sphenoid sinus and tumors of the hypoph 3 ''sis Nothing new' is 
offered 

265 Eadie, C M Posterior Nasal Sinusitis, M J Australia 1 487 (March 
12) 1938 

266 Canfield, N The Clinical Recognition and Treatment of Chronic Sphe- 
noiditis, Kentuckj M J 36 284 (Jul>) 1938 

267 Caldwell, R Sphenoid Sinusitis, J Arkansas il Soc 34 163 (Jan ) 
1938 

268 Kraus, L Ueber Erkrankungen im Keilbeinkorper und seiner Umgebung, 
Hals-, Nasen- u Ohrenarzt (Teil 2) 46 1 (Jan ) 1938 
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Disease of the Sinuses and Alhigy — Faulkner's piesentation deals 
uith the practical e\aluation of pathologic factors found in coniunction 
with allergic manifestations In general he fa\ors gmng tlie case over 
to the allergist when gross pathologic alteration is not readih demon- 
strated or hen the s} mptoms are predominanth allergic How e\ er, one 
must not rely entirel\ on attempts at desensitization since in mam cases 
the disease will fail to }ield until attention is paid to lelieMng pressure 
from local h\ pertrophies The disco\er\ of pohpi should alwa}s lead 
to a thorough stud\ of the sinuses The c\tologic examination is of 
\alue here m deciding for or against surgical treatment The author 
recalls many cases in which the pohpi appeared to be entire!} on an 
allergic basis }et the histori of a prcMous acute infection and the 
predominance of s} mptoms on one side pointed to infection, and subse- 
quent operation lustified the diagnosis He calls attention to headaches 
of the ‘morning after' txpe which are due to h}perplasia within the 
ethmoid cells and sphenoid sinus without extrusion of pohpi into the 
meatuses Proper!} interpreted roentgen pictures should demonstrate 
this condition clearh 

Kern and Schenck are definite!} of the opinion that pohpi are 
in e\ery instance an e\idence of an allergic basis and make the statement 
that “a\oidance of. or desensitization with allergens }ields clinical results 
far superior to the old routine of surgical remoxal alone with its 
distressing!} trequent recurrence of the poh ps " They ad^ ise against 
any surgical treatment during the pollinating season and adMse remo^aI 
of pohps onh when the} are obstructne Their entire emphasis is on 
the allergic side of the question minimizing the question of coincident 
infection and the necessit} for surgical inter\ention 

Opheim makes a thorough anah sis of a large number of cases 
on the basis of s} mptoms. operatne findings, histologic sections and 
phenomena of allerg} and concludes that 25 per cent of all cases may be 
included under the designation of “rhinosinusitis chronica In perplastica 
allergica These cases are characterized b^ catarrhal S} mptoms. nasal 
obstruction frequent colds Roentgen studies and c}tologic examination 
are important m diagnosis The author adA ises surgical operation only 
for major anatomic defects and states that he has had good results from 
the use of nonspecific desensitization recommending “no\oprotm” (a 
plant albumin) as a particular!}- useful agent 

269 Faulkner, E R Problems in Diagnosis and Treatment of H^•perplastlc 
Sinusitis and Allerg\ Ann Otol Rhin & Larvng 47.14-1 (March) 1938 

270 Kern R A and Schenck H P The Diagnosis and Treatment of 
Mucous Xasal Pohps with a Consideration of the Allergic Factor if Chn 
North America 22 1633 (Xo\ ) 1938 

271 Opheim O F Allergic Diseases of Xese and Sinuses, Nord med 
tidskr 16:1607 (Oct IS) 1938 
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Black reports in detail a case which illiisti ates the difficulties of 
differentiating between chronic sinusitis and perennial hay fever , Despite 
positive roentgen evidence of thickened mucosa, more reliance is placed 
on the pale mucosa, the wateiy dischaige and the increase in eosinophils 
If in addition there are positive skin leactions, there can be no doubt of 
the predominant lole of allerg} m the case, and surgical treatment should 
be restricted to lemoval of gross obstructions The author suggests 
the oral administration of ephediine or benzedrine in preference to their 
local application 

Fiacfwes — Fehr made a study of 417 patients with basal skull 
fractures treated at the Zuiich Clinic during the past seventeen years 
In 20 (4 8 per cent) meningitis developed fiom fractures in the vicinit} 
of the sinuses In IS of these the meningitis appealed early and in 16 
ended fatally on an aierage of seien days after tlie accident The 
statistics show that meningitis is three times as frequent ^\lth fractures 
involving the sinuses as with fractures affecting the petrous bone The 
course is usually stormy, leading to eaily death, especiall} if the cribri- 
form plate or the etlimoid labyrinth is m\olved The author adMses 
against routine operations on skull fractures involving tliQ sinuses because 
experience shows that most of the patients get uell If, howei^er, 
symptoms of meningitis appear there should be no dela} m %\idely 
exploring the sinus area m contact uith the brain 

Laskiewicz -'■* presents an extensive discussion of fractures and 
foreign bodies of the sinuses and reports 10 cases The treatment 
depends on the nature and extent of the involvement Simple fractures 
involving the walls of a sinus may be treated conservatively In the 
presence of complications, such as displacement of fragments, hemor- 
rhage or injury to the dura, the indication is to do an external operation 
It IS important to distinguish between a simple fracture and one com- 
plicated by an infection Conservative tieatment is directed towaid the 
prevention of the latter At the same time the author advises operation 
when there is displacement of a fragment of bone from the anterior or 
posterior wall of the frontal bone, the anterior wall of the antrum or 
the ethmoid bone The exposure should be wide enough to permit 
adequate inspection of the affected area, so that foreign bodies and bone 
fragments maj’^ be removed and open drainage instituted Sev'^en cases 
of foreign body are reported as follows (1) A portion of a bullet 

272 Black, J H Perennial Hayfever Diagnosed as Chronic Sinusitis, Internat 
Clin 1 266 (March) 1938 

273 Fehr, A Zur Behandlung von Schadelbasisbruchen bei Komplikationen 
\on Seiten der Nasennebenhohlen und des Ohres, Helvet med acta 19 637 (Nov ) 
1937 

274 Laskiewicz, A Considerations sur le tranmatisme des sinus et leurs 
corps etrangers, Rev de larvng 58 937 (Nov) 1937 
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was exti acted fiom the ethmoid sinus thiough an external opeiation, 
(2) a bullet and fiagments of bone weie removed fiom an antium by 
vay of a Caldwell-Luc opening, (3) a gutta peicha plug that had been 
foiced into the antium fiom an aveolai fistula was lemoved thiough 
a Caldwell-Luc opening, (4), a fiagment of shiapnel was lemoved fiom 
the antium by a Caldwell-Luc opening, (5) a shell fragment was 
observed m the antium, but opeiation was lefused, (6) the loot of 
the first molai was m the antium and was lemoved thiough a canine 
fossa appioach, (7) a ihinolith of the inferioi meatus was eioding into 
the anti um 

Killian lepoits a case of depiessed fiactuie of the fiontal sinus 
in a man of 25, with extension into the base The patient was bi ought 
to the clinic foui weeks latei with impaiied vision, tender frontal area 
and depressed nasal budge Roentgen findings indicated a fiactuie 
through the fiontal bone extending into the oibit and an accumulation 
of air posteiior to the fiontal bone In addition rhinorihea was noted 
At operation a depiessed fiagment was removed, and the entiie frontal 
bone was found pushed backwaid, its postenoi wall splinteied and the 
duia torn Light adhesions weie alieady piesent The cavity was 
packed and left open Latei roentgen examination shoved the pneu- 
matocele inci easing in size The ihmoiihea was also continuous, and 
a new symptom appeared, namely, paiesis of the supeiioi oblique oculai 
muscle The fundus was normal A second opeiation was pei formed to 
close the fistula Eventually the rhinoiihea ceased, the air disappeared, 
and the fractuies healed Analysis of 110 cases from the literature 
shows that 37 of the patients recovered undei conservative tieatment 
and 37 aftei operation, while S died under conseivative treatment and 
20 after surgical inteivention Examination of the fatal cases reveals 
the following complications pneumatocele from gunshot wounds in 17 
per cent , pneumatocele from gas bacillus in 50 per cent , pneumatocele 
from frontal fracture in 22 pei cent, pneumatocele from basal fiactuie 
in 30 per cent, and pneumatocele fiom tumors m 33 per cent The high 
percentage of lecovenes under conservative treatment proves the value 
of waiting This also accounts for the higher mortality among the 
patients operated on, since surgical opeiation was resorted to only when 
complications arose Of 59 patients with tiaumatic pneumatocele, 46 
recoveied Eight of the 10 deaths in this group followed surgical 
intervention On the other hand, 10 patients who weie operated on to 
relieve pressure on the brain all recovered 

275 Kilhan, H Pneumatocele cles Stirnhirns nach Trauma, Zentralbl f Chir 
65 1186 (May 21) 1938 
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Fenster’s case was that of a man of 33 who fell 8 5 meters on 
his head, sustaining a fracture which rendered him unconscious 
Roentgen examination showed a linear fracture of the right frontal bone 
into the 01 bit and air in the left lateral ventricle and the third ventricle 
Later pictuies showed air in the posterior horn of the lateral \entricle, 
the subarachnoid space and the fossa rhomboidea Also the fracture 
line was seen to extend through the lamina papyracea The author 
assumes that the an entered the fracture line in the ethmoid region, 
passed to the cranial base, from here ovei the subarachnoid space and 
because of the prolonged low position of the head finally entered the 
foramen magnum and extended thence to the ventricular system He 
believes that the low position of the head definitely piedisposes the 
patient to the entrance of air within the cranial cavity in cases of this 
type 

Miscellaneous Studies — Cullom believes that sinus infection is a 
frequent cause of suppurative otitis media and favors surgical treatment 
of the focus Should the sinusitis exist m the presence of mastoiditis, 
he advises operating on the mastoid first and taking caie of the sinus 
as soon after as feasible According to the author, purulent otitis media 
and mastoiditis are the result of suppuration from a sinus in at least 
85 per cent of the cases A number of instances are cited in illustration 

Mazza and Olle contribute a paper which was part of a symposium 
on trypanosomiasis following an epidemic of the disease in the Argentine 
Republic They report 5 cases m which this disease simulated acute 
sinusitis , most of the patients were children They showed rapid onset 
of illness, with edema of the face, lids and forehead, leading to a 
mistaken diagnosis of acute frontal or ethmoid sinusitis A correct 
diagnosis was made on recovery of the parasites from the blood stream 
and finding of the typical blood picture, viz , decrease in polymorpho- 
nuclears and increase in lymphoc 3 d;es, monocytes and eosinophils In 
addition the following sjmiptoms were present rapid pulse, enlarge- 
ment of the spleen and lymphatic glands 

Bouchet and Bourdial attempt to define a new clinical entity in 
which serous rhinorrhea is associated with a definite pathologic condition 
of one or more sinuses The condition is due eithei to a renal distur- 
bance or to colloidoclastic shocks producing vasomotor crises at 

276 Fenster, E Stimbeinfraktur mit Luftansammlung im Schadelinnern, 
Rontgenpraxis 10 101 (Feb ) 1938 

277 Cullom, M M Chronic Middle Ear and Mastoid Infection, J Tennessee 
M A 31 11 (Jan) 1938 

278 Mazza, S , and Olle, R Observaciones de formas agudas benignas de 
enfermedad de Cbagas, una de ellas considerada sinusitis frontal, en Santiago del 
Estero, Invest enferm de Chagas, 1938, no 39, p 22 

279 Bouchet, M , and Bourdial Les sinusites serouses. Pans med 2 158 
(Sept 3) 1938 
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Intel vals He believes that the disease of the mucosa of the sinuses is 
the inciting cause Symptomatically it is chaiactcrized hy ciises of 
severe coiyza with piofuse watery dischaige and evidence of unilateial 
sinus involvement Roentgen examination with use of iodized oil will 
usually demonstiate the seat of the pathologic changes Puiictuie and 
aspiiation leveal a flocculent, fibnnous, shieddy dischaige The clinical 
investigation should deteimme whethci the sinusitis is the piimaiy cause 
01 whether it is secondaiy to the constitutional condition which the 
authoi teims the coUoido-clasique diathese, exudative oi alleigic As 
foi theiapy, if the patient is definitely alleigic, the tieatment must he 
conseivative Otheiwise the author advises punctuie and lavage and, if 
necessaiy, a nasoantial window opeiation He has found a caieful 
dietary legimen of value foi both types of patient 

Schutz-®° leports 8 cases of malignant gianuloma of the nose and 
sinuses obseived m the Chaiite clinic ovei a peiiod of yeais Six of the 
patients died One is still living but not cuied One is definitely cuied 
In most of the cases the disease lasted from thiee to twenty-foui 
months In the patient who lecovered spontaneously an ulceiation of 
the lateial nasal wall, middle tuihmate and septum had alieady devel- 
oped In all the othei cases loentgen lays, ladium, surgical and other 
measuies were tiied without lesult Autopsies in 4 cases failed to help 
in the diagnosis Bacteiial studies weie inconclusive and animal inocula- 
tions without lesult Histologic studies showed marked gianulation 
tissue, mfiltiation with round cells and heie and theie laige pale lound 
cells, occasional mitosis and typical vascular leaction The difficult)’’ m 
diagnosis arises from inability to say whethei the lound cells aie of 
inflammatory oiigin oi tiue tumor cells, and this is what makes the only 
diagnosis possible, namely, “granuloma maligmim ” A zone of necrosis 
IS also frequently found on which the authoi comments as follows 
“Without apparent cause a progressive bieaking down of cellulai struc- 
ture takes place with A’ery little exudation fiom the blood vessels 
nothing in the granulation tissue speaks for a change by which the 
necrosis could be teimed primary” The blood usually showed slight 
leukopenia, which helps differentiate the condition from lymphosarcoma 
Also there is a shift to the left with large numbeis of band cells The 
picture IS similar to that of typhus or paiatyphus At the height of these 
diseases lymphocytosis appeals in those cases in which impiovement is 
shown Such a change was obseived in a case of moibus Bang in which 
there was a beginning malignant gianuloma of the antium which healed 
This similaiity suggests the possibility of an infectious origin of 
the disease 
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Ear 

Pathology of Meniere’s Syndrome C E Hallpike and H Cairns, J Laryng 
& Otol 53 625 (Oct ) 1938 

Hallpike and Cairns describe the microscopic changes in the temporal bones 
of 2 patients with Meniere’s syndrome In each of these the affected temporal 
bone showed gross distention of the endolymphatic system, together with degen- 
erative changes in the sensorj' elements A possible es-planation of this disten- 
tion is suggested by the absence in both patients of the normal area of connective 
tissue around the saccus endoljmphaticus J A Ivl A 

The Indications for Operation in Mastoiditis Ma\ Berger, Rev de laryng 
59 418 (May), 582 (June), 656 (July-Aug), 779 (Sept -Oct), 867 (Nov) 
1938 

This IS actually a monograph of one hundred and sixty pages published seiially 
m five succeeding issues of the Revue There is a bibliography of forty-three 
pages, which begins with the year 1880 and carries one reference for 1938 There 
are eighteen line diagrams The author considers normal anatomy, pathologic 
anatomy, clinical (including roentgen) findings and operative findings The work 
IS divided into five sections as follows anatomy, pathologic anatomy, clinical types, 
indications for operation and conclusions The monograph is based on the cases 
studied m Potmann’s clinic and already summarized in the thesis of Chens- 
Hamade Five hundred and eighty-six cases were analyzed The discussion of 
anatomy is on the whole satisfactory, although it tends to be more architectural 
than developmental Particularly glaring is the omission of the work of Korner 
on the developmental cell tracts in the temporal bone This is especially surprising 
considering the prominence that the author gives to the petrosquamosal suture 
and the accurate depiction of its relation in the diagrams (The reviewer differs 
with the author’s account of the differences between the infant and the adult posi- 
tion of the mastoid antrum ) The author, however, does not revert to the early 
description, which is still common in many accounts The discussion of pathologic 
anatomy follows fairly classic lines Here again the description of the extension 
to the various parts of the temporal bone and into the surrounding tissues follows 
a more or less architectural pattern, and the author does not consider the anatomic 
tissues involved Little or no mention is made of the role of the venous system 
in the propagation of infection into the various parts of the temporal bone and 
into the surrounding tissue The author observes that eburnated bone alone resists 
infection and that, whether the bone is pneumatic or diploetic, infection will spread 
through it under proper circumstances He declares himself against the concept 
of primary mastoiditis and prefers to call the condition in the cases pseudoprimary, 
feeling that careful questioning of the patient and a careful clinical examination 
will develop the essential character of a disease spreading from the middle ear or 
secondary to some systemic infection As to the invading organism, the author 
seems to feel that Streptococcus or Streptococcus mucosus is the common infecting 
organism and that no further thought need be spent on this subject (While in 
few American clinics culture of the material obtained by paracentesis is made as 
a routine, there seems to be a general feeling that the piactice of otology would 
be definitely improved by this procedure ) Particular attention is paid to mas- 
toiditis m the aged, the author states that the heavier bone m the aged is a con- 
fusing finding and leads to the overlooking m many cases of mastoiditis in the 
early stages The discussion of the clinical diagnosis minimizes the importance of 
the roentgen findings The author feels that tliev are so variable that but little 
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dependence can be placed on them (This again is rather contrary to the accepted 
American opinion that the roentgen findings, while not sufficient to furnish 
indication for opeiation, should always be considered in determining on opening 
tile mastoid process) Three procedures practically unheaid of in America aie 
discussed as useful in diagnosis One is the percussion technic of Masini Per- 
cussion of a diseased mastoid process gives a dull note in comparison to the 
normal sound This is inoie apparent to the patient than to the examining phy- 
sician In the auscultation procedure of Miodonski two Toynbee diagnostic tubes 
are used With a low-pitched tuning fork, similar areas are compaied on the two 
sides of the head The transmission by bone conduction is much accentuated on 
the diseased side, and tlie statement is made that by careful work it is almost 
possible to limit exactly the extent of the disease The third unusual procedure 
is the caloric procedure of Zalewski, which has one or two modifications In its 
primary form, the mastoid areas are cooled with Leiter coils, and the rate in the 
drop of temperature in the external auditory canal is noted The fall in tem- 
perature IS less on the diseased side In concluding, the author speaks stiongly 
in favor of surgical intervention to prevent complications and decries indecision 
when both the clinical signs and the piognosis are grave 

Batson, Philadelphia 

Bone Conduction G G KouLiKO\SKy, Rev de laryng 59 521 (June) 1938 

These studies, from Prof V I Voyatchek’s laboratory in Leningrad, Russia, 
are reported in considerable detail Bone conduction was studied in living animals 
and human beings and on the dry skull A sound-proof room and the necessary 
modern electrical equipment were available The animal was studied by the 
method of Wever and Bray The dried skull was investigated by the usual method 
of using a "driver” attached directly to the skull and a “pick-up” which could be 
moved In the human being, microphones placed over the auricle picked up the 
vibrations produced by a tuning fork held against the head Investigators will 
no doubt familiarize themselves with this work in the original article The con- 
clusion that under conti oiled conditions m a sound-proof room there is no evidence 
of prolonged bone conduction is of general interest Batson, Philadelphia 

Zygomatic Mastoiditis Piquet and Derosne, Rev de laryng 59 817 (Nov) 
1938 

The authors report observations in 17 cases Zygomatic mastoiditis is charac- 
teriz-ed essentially by a tendency to exteriorization in the temporal fossae Edema 
of the soft tissues is marked, and the abscesses frequently are large The locali- 
zation corresponds to the supra-antral extension of the mastoid cells Anatomically, 
there is always excessive development of the pneumatic cells in this area Almost 
always there is a deep temporal abscess between the muscle and the bone With 
the pneumococcus or the streptococcus as the infecting agent, there may be no 
abscess but only edema Zygomatic mastoiditis is particularly common in the 
young infant, although it occurs also in the adult Ordinarily it is seen as a 
primary clinical state, following shortly after suppuration of the middle ear The 
chnical findings are signs of localization at the surface The elevation of tem- 
perature IS insignificant, and there is little disturbance of the general health The 
development is rapid Trismus is exceptional The abscess may localize in the 
mastoid area The authors feel that surgical intervention must be carried out 
early Extensive mastoidectomy must be performed -r, ^ 

Batson, Philadelphia 
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both cases the disease followed an acute exacerbation of chronic otitis media In 
the first case there was extension of the infection from a thrombosed sinus to the 
occipital lobe, and in the other, direct extension from the infected ear along the 
pial vessels into the contiguous temporal lobe In neither case was an abscess 
observed at necropsy, though m the first case the duration of the illness was ten 
and in the second twenty-three days Focal signs of involvement were present 
In both instances a clinical diagnosis of abscess of the brain was made, though 
exploration ga\ e negative results The authors suggest the term otogenous enceph- 
alitis phlegmonosa for this condition, especially because of the rapid spread of the 
purulent infection Microscopic examination showed considerable polymorpho- 
nuclear infiltration but no abscess formation whicli could be treated surgically 

Savitsky, New York [Arch Neuroi 8^ Pstciiiat] 

The Report or a Stud\ or Occupationai Dfafnfss Stfimifrc, Ztschr f 
Hals-, Nasen- u Ohrenh 44 310, 1938 

The author has made a study of occupational deafness in persons uith a number 
of occupations, such as metal workers and operators of air pressure hammers 
While these patients were blaming their occupation for their mciease in deafness, 
the author’s study failed to establish this factor as a direct cause However, he 
believes that when deafness or some underlying constitutioml disease exists, the 
occupation may act as a secondary factor Pfrskt, Philadelphia 

Sequestrating Periostitis as a Cause or Cholesteatoma or the External 
A uDiTORt Canal Otto Mater, Ztschr f Hals-, Nasen- u Ohrenh 44 337, 
1938 

The author cites 4 cases of cholesteatoma of the external canal The timpanic 
membrane was intact in each case He believes that the causatne factor was 
periostitis of the canal and does not believe that the condition was puiely an 
evidence of an epidermal plug With an epidermal plug, he believes, there is 
usually a disproportion between the rate of formation of the epidermal tissue, its 
desquamation and its expulsion from the canal This is not shown bj’’ the micro- 
scopic study in his cases He suggests that theie mav be a syphilitic basis for the 
cholesteatoma Pfrsky, Philadelphia 

The Clinical Consideration of Cholesteatoma oi the Middii Ear tnd Its 
Complications Helmuth Richter, Ztschr f Hals-, Nasen- u Ohienh 
44 340, 1938 

The author reports a series of 136 cases of cholesteatoma of the middle ear 
in patients varying m age from 1 year to 68, fiiree quarters of them belonging in 
the first three decades 

In 13 cases the cholesteatoma was bilateial The author peifoimed 143 opeia- 
tions m all, 87 on the right ear and 56 on the left, but he did not attach any par- 
ticular significance to the incidence on either side Eighty-one patients weie studied 
roentgenologically , of these, 80 showed marked limitation of pneumatization He 
had 123 recoveries and 14 deaths (10 per cent) 

He had an impressive series of complications (110 cases) subperiosteal abscess 
in 9 cases, extradural abscess in 11, pensinal abscess in 25, labyiinthitis in 27, 
thrombosis of the lateral sinus in 13, cerebral abscess m 4, abscess of the temporal 
lobe in 4 and suppurative meningitis m 17 Those in 65 were dangeious Analysis 
of 62 of these 65 cases showed 48 recoveries (77 per cent) and 14 deaths (23 per 
cent) The organism most frequently round was Bacillus proteus (37 cases) , next 
m frequency were the hemolytic streptococcus, Staphylococcus aureus and Staphy- 
lococcus albus , the other usual organisms were less frequent The spinal fluid, 
studied in 13 cases of meningitis, was sterile m 4 
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In sunimauzuig, the author discusses the question of 14 deaths and sti esses 
both the impoitance and the dangei of cholesteatoma as indicated this long 
list of complications He finally urges that an early operation be undertaken 
whenever cholesteatoma is suspected Plrsky, Philadelphia 


Pharynx 

Prognosis in Cases or Tubercui osis or riir Tonsils, Am noios and Cervical 
Lvmph Nodes A Study of Patients For lowed for Eleven to Twenty- 
Three Years J Bordllv III and J W Bayior, Bull Johns Hopkins Hosp 
63 132 (Sept) 1938 

Seventy-nine patients who at operation between 1912 and 1924 weie discovered 
to have tuberculosis of the tonsils or adenoids were subjected to reinvestigation 
m 1935 Of 47 patients operated on prior to the age of 14, 45 could be traced, 
2 of these had died of nonytuberculous diseases, and 1, of tuberculous meningitis 
several months after operation Ail the 42 living patients were well The 2 
patients who could not be traced were well when last seen, fiom fifteen to twent}'- 
two months after operation In this group the incidence of senous tuberculous 
sequelae was low, and no patient showed any evidence of having acquired pul- 
monary tuberculosis of the adult type since the operation The high incidence 
of tuberculous cervical adenitis and the complete absence of progressive pulmonary 
tuberculosis among these patients constitute an interesting observation in view 
of the controversy concerning the prognosis of this form of tuberculosis 

Lyttle, New Yotk [Am J Dis Child ] 


Cervical Adenopathy Disci osing a Pharyngeal Epithelioma in a Boy or 
Nine Years M Condat, J Gadrat and J Lasserre, Aich de nied d enf 
41 563 (Sept) 1938 

Neoplastic adenopathies, frequent enough in adults, are extremely lare in 
children The writers report a case of voluminous ceivical adenopathy which 
for several months was the sole manifestation of latent epithelioma of the pharynx 
Cervical adenitis followed an attack of measles, the origin was at fiist considered 
tuberculous, and the boy was subjected to radiotheiapy, without visible improve- 
ment When he entered the hospital a painless mass was noted occupying the 
entire lateral aspect of the right cervical region, the skin was not adherent On 
the left side three small nodules were present along the couise of the jugulai vein 
but no further ganglionic area was involved Examination of the posterior 
pharyngeal wall revealed a tumefaction, particularly noticeable toward the right 
Histologic investigation following removal of one of the small glands of the left 
cervical region and of tissue from the pharyngeal tumor showed identical evidence 
of a basocellular epithelioma, springing primarily from the mucosa of the pharynx 
The evolution of the neoplasm was rapid , the boy became dyspneic, and a fatal 
hemorrhage terminated life seven months after the cervical adenopathy was first 

Amesse, Denver [Am J Dis Child] 


E Schlittler, Pract oto- 


Fatal Spontaneous Hemorrhage from a Tonsil 
rhino-laryng 2 19 (Feb) 1939 

The author reports a case of spontaneous hemorrhage from one tonsil aooar 
ently due to erosion by phlegmonous necrotic inflammation ’ 

The patient, in spite of this condition, did not show any evidence of generalized 
in ection or toxemia Microscope examination of the tonsillar bed showed extreme 
alteration of the smaller blood vessels Muthin the necrotic area, but the author 
was not able to see any evidence of erosion of the larger arteries or veins 

Persky, Philadelphia 
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Nose 

Rhinospouidiosis in Unitfd States G T Caidweil and J D Roberts, 

JAMA 110 1641 (May 14) 1938 

Caldwell and Robeits report the case of a w’liitc boj aged 16 who complained 
of nosebleed foi three months A small poKpoid mass attached to the right side 
of the nasal septum had first been noticed two months prcMousb Histologic 
study of the lesion rescaled edematous sasciilai fibrous tissue m which were 
scattered manv spherical encapsulated cjstlike structuics earning m diameter 
fiom 40 to 300 microns These w'erc considered to represent \arious stages in the 
development of Rhmospoi idiuni seeben Only 6 jircMous cases m the United 
States have been leported Li W'is, New Yoik [Arch Dirmat &. Siph] 

Paranasal Sinus Disease in Ciihurln S Z Fmir, Nebraska J 23 370 

(Oct) 1938 

It is reasonable to suppose that diseases of the nasal sinuses aie not lare in 
children, though thev aie often o\ei looked Such factors as deficieneies in the diet, 
allergy and other abnormal conditions, such as local obstructions, are worthy of 
attention The ethmoidal cells are always present at birth, and the ma\illary 
sinuses are only raiely absent The presence of sw’ollen membranes about the 
ostium of a sinus, foieign bodies, tumors or am thing else that causes stagnation 
ahvay's results in infection Roentgen examination should be made early rather 
than late If there is malnuti ition, chronic arthritis, chronic bronchitis, bronchiec- 
tasis or other systemic infection, tonsillectomy' and adenoidectomy often improve 
the child’s general condition Listlcssness, poor appetite, underw'eight and anemia 
suggest the possibility of chronic sinal infection In acute nnohement of the 
sinuses the piedominant symptoms are nasal stoppage or a feeling of fulness m 
the head w'lth nasal discharge, pain and headache may' be brought about by closed 
empyema In older children a small mirror can be used for postnasal examination 
Smears may rc\eal either a large nuinbei of pus cells or a predominance of 
eosinophils, indicating allergy Swelling of the eyelids and cheeks, tenderness of 
the involved sinus and enlargement of the postccrvical glands are often present 
Cooperation between the otolaryngologist and the pediatrician is necessary' In a 
great percentage of the cases of sinal infection operation for the removal of 
obstiuctions IS sufficient The aim of treatment is to obtain v'entilation and diain- 
age by the simplest method possible In a laige percentage of cases chronic sinal 
infection in a child clears with remov'al of the tonsils and adenoids 

Hamilton, Omaha [Am J Dis Child ] 

Various Txpes of Gangrene of the Nose and Nasvl Sinuses Walter 
S cHUTZ, Ztschr f Hals-, Nasen- u Ohrenh 44 244, 1938 

The author cites 8 cases of malignant granuloma of the nose and sinuses There 
were 6 deaths and 2 recoveries Two of the patients who died had complicating 
lymphosai coma with terminal metastasis The other 4 died of meningeal com- 
plications 

He discusses the various types of granuloma in his series, establishing a diag- 
nosis by both biopsy and examinations of the blood While the pathologic changes 
had been localized in a few cases to the nose and sinuses, they w'ere often part and 
parcel of the generalized infective process Persky, Philadelphia 

Sinusitis as a Cause of Disease of the Uveal Tract Josef Jaschek, Ztschr 
f Hals-, Nasen- u Ohrenh 44 264, 1938 

The author cites 4 cases of ocular complications relieved by surgical treatment 
of a sinus The complication occurred in 3 cases on the same side as the affected 
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sinus Theie weie 3 Caldwell-Luc operations, 1 with ethmoidectoniy, and 1 
ethmoidectomj^ alone 

The authoi states that it was difficult to establish the relation between the 
pathologic changes of the e 3 "e and those of sinuses , while there may be an anatomic 
1 elation between the two structures, he is of the opinion that theie may have been 
an infection with a virus that is specific for the uveal tract He sti esses the role 
of focal infection in the case of contralatei al imolvement 

Persky, Philadelphia 


Cerebrospinal Rhinorrpiea Wesslev, Ztschr f Hals-, Nasen- u Ohienh 44 
268, 1938 

The author cites a case of cerebi ospinal rhinorrhea which followed a severe 
sinal infection— post scarlatinal— and lasted six years, finally terminating fatally 
A large defect in the lamina ciibrosa on one side, with prolapse of the brain 
through this defect, was observed post mortem 

He believes that while cerebi ospinal rhinorrhea in itself is not acutely dan- 
gerous, in that the patient may suivivc for some time, it alwajs teiminates in 
meningitis The danger of a fatal teiminalion is always accentuated by the 
piesence of acute infection of the upper part of the respiratoiy tract 

Persky, Philadelphia 


Miscellaneous 

Lung Abscess and Its Relation to Surgery or the Upper Respiratory Tract 
H Morrison, New England J Med 218 669 (April 21) 1938 

The otolaryngologist rarely, if evei, sees pulmonary abscess as a complication 
of operative conditions Studies of large series of cases of tonsillectomy show 
pulmonary abscess occurring on the aveiage once in 2,000 oi 3,000 cases 

In 1925 F T Lord reported 227 pulmonary abscesses observed at the Massa- 
chusetts General Hospital between 1909 and 1924 Of these, 96 (42 pei cent) 
followed operative proceduies, 78 (34 per cent) followed operations on the upper 
pai t of the respiratory tract, of which 21 (9 per cent) occurred aftei the exti action 
of teeth, 49 (22 per cent) after tonsillectomy and the remaining 8 aftei operations 
elsewhere Aspiration of foreign bodies was responsible foi 8 abscesses In this 
senes 28 (12 per cent) of the abscesses were ascribed to pneumonia One followed 
esophagoscopic examination The cause of the rest was not determined 

From the point of view of the prevention of abscess of the lung, several 
propositions stand out Tonsillectomy and other operations on the nose and throat 
aie major surgical procedures Th6y should be performed m a hospital, and the 
patients should be carefully followed Local anesthesia is prefeiable to general, 
but more important than the type of anesthesia is the qualification of the anes- 
thetist It is well established that the danger of pulmonary abscess after tonsil- 
lectomy IS much greater in adults than it is in children 

Extractions of teeth should be done in several sessions, obviating general anes- 
thesia and too large a wound and minimizing the danger of aspiiatioirof a foieign 

Gengenback, Denver [Am J Dis Child ] 


IN Retrobulbar Neuritis G Sourdille, 


Anatomic Intracranial Lesions 
Arch d’opht 1 3 (Jan ) 1937 

After reporting 25 cases of retrobulbar neuritis in which intianasal operation 
was performed, the author discusses m some detail the anatomic i elation of the 
optic nerves to the sinuses and the meninges He feels that this i elation is impor- 
tant in the causation of retrobulbar neuritis in some cases and suggests that IZ 
gical treatment is imperative (1) m all cases of optic neuritis, eiJf when e enJ 

.mportanl malformations of the nose are present, (2) m cases tvliTShSHs 
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no apparent nasal lesion but the symptoms of the neuritis show characteristics 
which can be interpreted as due to arachnoiditis, and (3) in cases in which 
impro\ement does not occur in spite of medical treatment The author empha- 
sizes the nonspecific character of this surgical procedure In his opinion a definite 
etiologic factor, such as multiple sclerosis or svphilis, is not a contraindication to 
operation if the medical treatment seems to he without effect 

S B Marlow [Arch Ophth ] 


Neurotrophic Virus Infections and Their Otorhinolartngologic Symptoms 

J Despons, Rev de laryng 59 397 (April) 1938 

Since the eighth nerve is covered by a meningeal sheath as far as the internal 
auditory meatus, meningitis readily involves the labyrinth Secondary syphilis is 
particularly prone to affect it Electrical stimulation permits the differentiation 
of labyrinthine from neural involvement In lesions of the nerve trunk studies of 
chronaxia show an elevation of the threshold In general peripheral lesions of 
the vestibular apparatus involve the cochlea also With central lesions, the two 
are frequently not associated Romberg’s sign is present with peripheral lesions 
and absent w'lth central ones The position of the head influences falling in the 
presence of peripheral lesions only The author tabulates the vestibular findings 
useful in locating the level of the central lesion Since Bell’s palsy may be due to 
an infection instead of cold, vestibular and cochlear examinations should be made 
A complete neurologic survej includes a study of the motor activities of the 
larynx and pharynx, as well as the plotting of areas of sensation in the mucous 
membranes of these regions Such complete studies will aid in a concise diagnosis 
and establish the essential infectious character of many conditions 

Batson, Philadelphia 

Orbital Inflammation F Caramazza, Riv oto-neuro-oftal 15 1 (Jan -Feb) 
1938 

Caramazza describes 12 cases of orbital lesions, in 9 of wdiich tlie condition 
was inflammatory 

Two types of inflammatory lesion can be differentiated a circumscribed type 
and a diffuse type, the former gives rise to a suppurating cavity and has a much 
less grav^e prognosis than the latter, which produces rapidly inv'asive neciosis of 
the tissues 

On the first day of the diffuse inflammatory lesion the local and general clinical 
signs are marked The general condition is serious, as the disease is septicemic, 
with an elevated temperature, locally there is rapidly increasing edema Usually 
on the second day the edema is not limited to the lids but extends to all the 
orbital tissues The ocular bulb becomes compressed, and a disturbance of nutri- 
tion takes place, the cornea becomes so edematous that it is impossible to see the 
ins, and the conjunctiva is chemotic and becomes lardaceous The general and 
local symptoms rapidly become more marked, the tissues of the lids, the con- 
junctiva and the orbital contents become necrotic, and death usuallj follows, either 
by pyemia, septicemia or intracranial extension 

Circumscribed inflammation gives rise to the rapid formation of an abscess, 
and although one cannot exclude the possibility of a fatal outcome, generally a 
more favorable prognosis can be given Often one may succeed in saving the 
globe and occasionally visual function 

In both tvpes osteomyelitic lesions may result 

In all cases of inflammation of sinal origin Caramazza observ'ed infection of 
a maxillary sinus, either alone or m conjunction with infection of other sinuses 
Also, the most serious orbital infections were always accompanied with maxillary 
sinusitis 



ABSTRACTS FROM CURRENT LITERATURE 


683 


Therapeutically, the author feels that early cleansing of the orbit and the 
surrounding infected sinuses should be done 

In 1 case of severe diffuse inflammation with gas gangrene Caiama7za obtained 
immediate cessation of the symptoms, both local and general, on exenteiation of 
the orbit and treatment of maxillary sinusitis of dental origin The result was 
unusual, as doubtlessly the outcome has always been fatal Caramazza feels that 
in all cases of severe involvement systematic surgical cleansing of the orbit and 
sinuses should be done This is tiue, of course, only of such cases, but the cleansing 
should be done early enough to avoid all intracranial extension 
Twenty-se^en photogiaphs and diagiams accompany the article 

F P Guida [Arch Opiith ] 

Nasal Syndrome with Trigeminal Nfuraigia Following \ Traumatic 
Lesion or the Cornea F Agnello, Riv oto-neuio-oftal 15 79 (Jan -Feb ) 
1938 

Agnello describes 2 cases of a nasal syndrome with neuialgia of the tiigeminal 
nerve following trauma to the cornea by a finger nail Symptoms weie piimaiily 
ocular pain and profuse rhinoirhea The condition was resistant to local theiapy 
and local anesthesia Therapj to improve the patient’s constitution brought about 
a rapid disappearance of the neuialgia p p Quida [Arch Ophtii ] 


The Origin and Treatment or Spastic Dysphonia Berfndes, Ztschi f 
Hals-, Nasen- u Ohrenh 44 78, 1938 

The author classes spastic dysphonia as a symptom complex belonging to a 
group of psychically related functional disturbances in speech Locally, there is 
a disturbance in the motion of the vocal cords, which lesults in a splitting of the 
sound into two syllables This may lead to definite impairment of speech or even 
aphonia The disturbance involves not only the larynx but the accessory apparatus 
of phonation and even the breathing apparatus 

The treatment depends on the psychopathic state of the patient and the envii on- 
mental conditions and their influence Psychotherapy must be instituted, and the 
patient must be trained so that not only does a desire to speak develop but 
a definite conviction that he will be able to speak properly 

In all such cases the prognosis is good, provided the patient is handled properly 
While the otorhinolaryngologist can readily diagnose this condition, the authoi 
believes that the treatment leally lies in the realm of the psychiatrist 

Persky, Philadelphia 


The Status and Dangers of Cisternal Block and Its Avoidance Zange 
Ztschr f Hals-, Nasen- u Ohrenh 44 101 1938 ’ 

The author states that, of the three types of subarachnoid block — ^that is, the 
cerebral, obstructing the ventricular openings, the cisternal, obstructing the cis- 
terna magna occipitalis, and the spinal — the cisternal is the most important and 
most serious It produces a constriction of a part of the brain substance, usually 
the cerebellar tonsil, with paralvsis of respiration It may occur as an increase 
in volume of the contents of the brain, an increase in the contents of a ventricle 
or a swelling of the brain (due to edema, growth, encephalitis or internal hydro- 
cephalus, hemocephalus or pyocephalus) In meningitis, while block is uncommon 
It might occur with cerebral edema In a senes of 70 patients with meningitis’ 
11 had cisternal block In 4 of these, the condition had the appearance of a plastic 
exudative cyst, while in 6 it showed evidence of edema and swelling of the brain 
and was associated with internal hydrocephalus 

The diagnosis of cisternal block is often difficult for the following reasons 
1 Respiratory paralysis does not present its symptoms until late The early 
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symptoms may be obscured by the picture of cerebral or meningeal disease 2 The 
block does not occur immediately after the spinal tap 3 The diagnosis of cisternal 
compression cannot be made with the aid of lumbar puncture alone, since dis- 
turbances of breathing may occur as a result of the underlying disease If dis- 
turbances of breathing occur, then the presence of a block may be surmised A 
cisternal block, in either of its two forms — that is, the harmless plastic or the 
dangerous compressive form — can be diagnosed by combined cisternal and lumbar 
puncture 

The block can be prevented by increasing the pressure of the spinal fluid or 
by ventricular puncture When the block is incomplete, it might be possible to 
force the brain substance back into the cranial cavity In addition, one should 
use a ventricular puncture to reduce the increased pressure The author stresses 
the necessity of care in doing a spinal tap, so that a block is not produced or an 
existing block overlooked, and especially in the presence of a cerebral tumor 
The spinal tap is of questionable value in the diagnosis of hydrocephalus internus, 
and differential diagnosis is possible only through ventricular puncture, which also 
has a therapeutic effect 

In conclusion, while he outlines the value of both lumbar and cisternal lumbar 
puncture from the diagnostic and therapeutic standpoint, he also warns against 
the dangers of cisternal block Persk\, Philadelphia 

The Treatment of Congenital Fistula of the Neck bv Electrocoagulation 
Gustav Hofer, Ztschr f Hals-, Nasen- u Ohrenh 44 279, 1938 

The author reports a series of 8 cases m which cervical fistula (congenital) 
was treated by electrocoagulation, with complete cure 

Persk^, Philadelphia 


News and Comment 


CASSELBERRY FUND AWARD 

A sufficient sum having accrued from the Casselberry fund for encouraging 
advancement in the art and science of laryngology and rhinology is now available, 
in part or as a whole, for a prize award or decoration or to defray the expense 
of original investigation or research in the domains mentioned 

Theses or reports of work must be in the hands of the secretary of the Ameri- 
can Laryngological Association, Dr Charles J Imperaton, 108 East Thirty-Eighth 
Street, New York, before Feb 1, 1940 



Society Transactions 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND 
OTOLOGICAL SOCIETY 

Harold I Lillie, MD, Picsidcnt 
Fojty-Fifth Annual Meeting, Chicago, May 9, 10 and 11, 1939 
E W Hagens, MD, Editoj of Ahshacts 

SYMPOSIUM ON THE CARE OF THE PATIENT AFTER 
OPERATIONS FOR SEPSIS OF OTITIC ORIGIN 

This symposium will be published in full, with discussion, in a latei issue of 
the Archives 

CARE OF MASTOIDECTOMY WOUNDS 

Complete Mastoidectomy Operation tor Sinus Thrombosis or Operation on 

THE Petrous Pyramid Dr Marvin F Jones, New York 

The postoperative period may well ovei shadow the opeiation, painless dressings, 
good cosmetic result and a short period of disability are essentials at this time 
The suture, drains and dressings vary with operators, my methods are a result 
of fifteen years’ experience In cases of petrositis the small pathway usually 
present must be kept open Removal of granulations is frequently necessary, 
secondary plastic operation is cairied out later When the approach is via the 
gasserian ganglion oil silk drains are used, being fixed by large safety pins to 
prevent change or loss Wounds should be left alone as much as possible and not 
overtreated 

Radical Mastoidectomy of the Modified or Standard Type Dr J Morrisset 
Smith, New York 

The wound following radical mastoidectomy is often overtreated because of 
failure to prepare the cavity pioperly After making the cavity I line the bony 
walls with rubber tissue (or gauze treated with liquid petrolatum) If possible 
the dressing is left out after the second or third change, especially if the cavity is 
free of blood When necessary a ring curet is used to remove granulations 
In the cavity following the modified radical operation the rubber tissue is placed 
not in the region of the ossicles but posteiiorly I use a flap operation for closure 
in such cases 


Operation for Abscess or the Brain Dr Harold G Toeey, Boston 

The time of drainage of an abscess of the brain is usually four to five weeks 
The site of drainage presupposes thorough mastoidectomy Operation through a 
clean wound is carried out according to the case Direct extension from the 
mastoid to the abscess of the brain is found with subacute and chronic aural con- 
ditions but rarely with acute ones Various methods of drainage may be discussed 
such as simple evacuation and removal of a cone-shaped section of overlying brain 
tissue by diathermy Rubber tubing (noncollapsible) or the Mosher wire basket 
is used in drainage Irrigations are not earned out Dressings should be done 
daily Iodized poppyseed oil has not proved successful m outlining extensions of 
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the abscess To reduce pressure and to aid in diagnosis I recommend careful 
lumbar puncture With cerebellar abscess lumbar puncture maj produce seiious 
results 

DISCUSSION 

Dr Westley M Hunt New York I have not bad the e\perience nor the 
good fortunte with modified radical mastoidectomy that Di Smith has liad It 
has always seemed to me that the success of the care of the caMty after radical 
mastoidectomy depends on a few simple points The first is complete drainage 
so that after one finishes the opeiation one can take a probe and disco\er no cess- 
pool That necessitates the taking down, often, of the facial ridge to a considerable 
degree 

The second is closure of the eustachian tube I ha\e as yet found no satis- 
factory method of being sure of this 

The third is the taking down of the hypotjmpanic area Fouith is an adequate 
external meatus That is important in the dressing and in proper aeration of the 
cavity I am not so enthusiastic about the skin graft as I used to be I was 
taught to place a skin graft over any exposed sinus or dura I do not do that an} 
more because I have seen accidents which I attributed to that procedure 

Dr Arthur C Jones, Boise, Idaho A trick I have picked up in the last few 
months is the use of the sticker tape which is used in dry goods stores for closing 
packages I have been using that as sterilized tape for postmastoidectomy dress- 
ing when I can take off the bandage It does not irritate the neck, it does not 
pull the hair, and no secretion forms underneath it 

Dr J Marion Sutherland, Detroit A balloon is presented, which is inflated 
aftei being introduced into the cavity left by radical mastoidectomy through the 
external auditory canal It keeps the granulations under the same pressure and 
dilates the external auditory canal 

Dr J Morrisset Smith, New York My present impression about the 
endaural approach for radical mastoidectomy is that, though I have seen Dr 
Lempert do the operation very well, it is more difficult for the average surgeon 
I think he will do a better operation, and probably get along better, with the 
postauncular incision and the external ear laid out of the way, with free access 
to the cavity 

SYMPOSIUM ON FINAL RESULTS OF OPERATIONS FOR 
CHRONIC SUPPURATIVE PARANASAL SINUSITIS 

This symposium will be published in full, wnth discussion, in a later issue of 
the Archives 

Cuts and Captions Five Editorial Years in Retrospect Dr Lvman G 
Richards, Boston 

(The editor of the Transactions presented a discussion of the growth and 
changes in the character and number of papers presented before the society during 
the year Difficulties arising in publication of the Transactions were mentioned ) 

SYMPOSIUM ON VOCAL DEFECTS 

This symposium wall be published in full, w'lth discussion, m a later issue ot 
the Archives 



Directory of Otolaryngologic Societies ^ 


FOREIGN 

Collegium Oto-Rhino-Laryngologicum Amiciti^ Sacrum 
President Dr Louis Ledoux, Brussels, Belgium 

Secretary Prof Dr C E Benjamins, Verlengde Heereweg 143, Groningen, 
Netherlands 


Hungarian Otolaryngological Society 

President Dr V Zimanyi, Zarda-u 48, Budapest II 
Secretary Dr G Kelemen, Realtanoda-u Budapest IV 

SociEDAD Rioplatense de Oto-Rhino-Laringologia (Argentine Section) 
President Dr Raul Becco, B Mitre 1690, Buenos Aires 
Secretary Dr Juan Manuel Tato, Santa Fe 1171, Buenos Aires 

SociETE Francaise d’Oto-Rhino-Laryngologie 
Secretary Dr Henri Flurin, 19 Avenue Mac-Mahon, Pans, 17^ 


NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman Dr A W Proetz, 3720 Washington Blvd , St Louis 
Secretary Dr Leroy A Schall, 270 Commonwealth Ave , Boston 
Place New York Time June 10-14, 1940 

American Academy of Ophthalmology and Otolaryngology 
President Dr George M Coates, 1721 Pine St , Philadelphia 
Executive Secretary Dr William P Wherry, 1500 Medical Arts Bldg, Omaha 
Place Chicago Time Oct 8-13, 1939 

American Bronchoscopic Society 
President Dr Lyman Richards, 319 Longwood Ave, Boston 
Secretary Dr Paul H Holinger, 1150 N State St , Chicago 

American Laryngological Association 
President Dr James A Babbitt, 1912 Spruce St, Philadelphia 
Secretary Dr Charles J Imperatori, 108 E 38th St , New York 

* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date ^ 
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American Laryngological, Rhinological and Otological SoaETV, Inc 
President Dr Lee M Hurd, 39 E 50th St, New York 
Secretary^ Dr C Stewart Nash, 70S Medical Arts Bldg, Rochester, N Y 
Place New York Time June 1940 

SECTIONS 

Eastern — Chairman Dr John R Simpson, Medical Arts Bldg, Pittsburgh 
Place Pittsburgh Time January 1940 

Southern — Chairman Dr Walter J Bristow, Doctors Bldg, Columbia, S C 
Place Columbia, S C Time January 1940 

Middle — Chairman Dr Sam E Roberts, Professional Bldg , Kansas Cit}', Mo 
Place Kansas City, Mo Time January 1940 

Western — Chairman Dr Pierre Viole, 1930 Wilshire Blvd, Los Angeles 
Place Los Angeles Time January 1940 

American Otological Society 

President Dr Horace Newhart, 527 Medical Arts Bldg, Minneapolis 
Secretary Dr Thomas J Harris, 104 E 40th St , New York 
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EXPERIENCES WITH FISTULIZATION OF THE 
LABYRINTH IN CHRONIC PROGRESSIVE 

DEAFNESS 

REPORT or CASES 
EDWARD H CAMPBELL, MD 

PHILADELPHIA 

The tieatment of chronic piogiessive deafness in the past by an} 
of the conseivative measuies has been so unsatisfactoiy that one is 
apt to grasp with enthusiasm any new pioceduie that gives a chance foi 
impiovement Fistulization of the labyimth has been known for many 
yeais to gne immediate impiovement of healing in typical cases of 
otosclerosis oi in othei cases of chionic piogiessive deafness m which 
the bone conduction has lemamed good The pioblem of the eailier 
experimenters in this field has not been so much one of obtaining 
improvement m healing by opeiatue means as it has been to maintain 
the improvement obtained The suigical piocedures used by Holmgien ^ 
and Sourdille ^ in the past few yeais have been successful m obtaining 
the desiied impiovement in many cases, but in appaiently the gieat 
majority of such cases this impiovement of hearing has been of short 
duration, the eaily regeneiation of bone in the labyiinthine fistula 
resulting in the loss of all impiovement obtained by the operation 
The real pioblem, then, in the attempt to impiove the heaiing in 
these cases by suigical means has been the development of a method 
whereby regeneration of bone in the fistulized labyimth can be pi evented 
This problem seems to have been successfully solved by Lempert ^ by 

the use of an electrically diiven Rental polishing bun* to excavate a 
/b 

From the Department of Otolaryngology of the University of Pennsylvania 

Read before the Section on Otolaryngology of the College of Physicians 
of Philadelphia, Feb 15, 1939 

1 Holmgren, G The Surgery of Otosclerosis, Ann Otol , Rhin & Larvno- 
46 3 (March) 1937 

2 Sourdille, N New Technique in the Surgical Treatment of Severe and 
Progressive Deafness from Otosclerosis, Bull New York Acad Med 3 367 
(Dec ) 1937 

3 Lempert, J C Improvement of Hearing in Cases of Otosclerosis A 
New One-Stage Surgical Technic, Arch Otolaryng 28 42 (July) 1938 


689 





690 


ARCHIVES OF OTOLAIU NGOLOGY 


troughhke fenestia in the bony capsule of the external semicircular 
canal The slow shaving down by means of the burr apparently in some 
way pi events the regeneiation of bone and allo^^s the fistula to remain 
open 

While the use of the burr is piobably the mam factoi m preventing 
closuie of the fistuhzed labyiinth, an impoitant factor also is the method 
of closely applying the tympanomeatal cutaneous membiane over the 
fistula It seems possible that this close apposition causes contact of 
the tympanomeatal membrane with the membianous lab}imth and in 
healing these two membranes become firmly attached b}”^ fibrous 
adhesions If such adhesions occur it should be sufficient to prevent 
closure of the aiea of contact by legeneration of the bon}' walls of the 
fistula 

Since the healing in cases of otoscleiosis can be improved by 
fistulization of the labyrinth and the fistula can be made to remain open 
by adherence to an exacting technic, one can expect permanent improve- 
ment of hearing in cases which are suitable for the operation 

SELECTION or PATIENTS 

Just what type of patient is suitable foi the operation is still some- 
what uncertain, but, in general, the deafness must be of the conductive 
type, with good bone conduction, the tympanic membrane must be 
noimal, and the labyrinth must react normally to caloiic testing In 
estimating the bone conduction an audiogram from the bone conduction 
receivei of an audiometei is desirable, but it seems doubtful if tests with 
bone conduction receivers are sufficiently accurate to make such audio- 
grams of piactical value Tuning foik tests give an adequate estimation 
of the bone conduction, and when it can be shown that the eai responds 
negatively to the Rinne test and when the W ebei test shows lateralization 
of the tone to the deafer ear, it can be decided that the ear is suitable 
for operation, at least as far as the bone conduction is concerned 

While It seems desirable in the selection of cases foi opeiation that 
the tympanic membrane should be normal, it is probably not strictly 
necessary If the drum shows some thickening, retraction and scarring 
as a result of attacks of otitis media, it is probably still suitable for 
operation, although the results are likely not to be as good as when the 
drum IS normal 

A normally functioning labyrinth appeals to be a definite preiequisite 
for the operation In one of my cases, although the bone conduction 
was fair, the labyrinth was apparently dead or much weakened, for on 
exposing the membranous labyrinth of the external semicircular canal 
there was no dizziness and no improvement in the hearing Even when 
the membranous labyrinth was opened no vertigo or nystagmus followed 
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AVhen the case foi operation is piopeily selected, to obtain the best 
result it IS necessaiy that the suigical technic be closely followed in 
eveiy detail While the technic described by Lempeit ^ is difficult, it 
IS not at all impossible and lequiies only a knowledge of the anatomy 
of the paits mvohed time and a patience that many will find difficult 
to acqune Having had the piivilege of closely observing Dr Lempeit’s 
technic m opeiation in such cases and the advantage of studying his 
lecoids and iiitei viewing many of the patients on whom he has opeiated, 
I have been gieatly impiessed by the piactical impro\ement in heaimg 
which this opeiation has given them 

M}'- own expel lence with the opeiative tieatment of such deaf patients 
has been limited to 8 cases, in 7 of which the Lempert technic was closely 
followed, m the remaining case, fistuhzation of the external seniiciicular 
canal was peifoimed aftei the patient had had a successful ladical 
mastoidectomy In 2 of the 8 patients operated on I have leopened the 
fistula in the lab}iinth because of its closure by bony legeneiation after 
the fiist opeiation 

In the following repoit of these cases I have emphasized some of 
the technical eiiois that may be committed without causing irreparable 
damage to the parts involved and often without impaii mg the results of 
the operation The amount of loss of heaimg foi speech has been 
expressed m peicentages with the leahzation that this is an inaccuiate 
method of detei mining the degree of piactical heaimg, in an attempt 
to compaie the heaimg before and after operation The peicentages weie 
obtained by multiplying the aveiage leading at the frequencies 512, 1024 
and 2048 by 0 8 Bone conduction audiogiams obtained by the bone 
conduction leceivei of the audiometer were made in each case, but the 
instrument used i\as not considered sufficiently accurate foi them to have 
any *pi actical value In the estimation of the bone conduction m these 
cases more lehance was placed on the use of tuning folks In obtaining 
lecoids of heaimg a maskei was used on the bettei eai in each case 

PREOPERATIVE PREPARATION 

111 all these cases the following preoperative preparation has been 
earned out 

1 For two days before operation, instillation fby the patient) in the 
eai to be operated on of several drops of 70 per cent alcohol four times 
a day m an attempt to sterilize the operative field 

2 Shaiing of the head for 2 inches (5 cm ) around the maigiii of 
the auricle the evening befoie operation 

3 Thorough cleansing of the auricle, adjacent areas and external 
auditory canal with soap and water followed by alcohol and coveiing 
of these areas vith a sterile dressing 
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4 Administration of giams (03 Gin ) of pentobai bitaJ sodium 
one houi and a half before opeialion and hypodeimic injection of 
moiphine sulfate % gram (0 0108 Gm ) and scopolamine hydrobromide 
YioO giam (0 0004 Gm ) forty-five minutes before operation 

5 Immediately befoie operation, furthei application of 70 per cent 
alcohol to the ai ea to be opei ated on 

With the pieoperative sedation described the patient comes to the 
opeiatmg loom sound asleep, although he can be roused fairly easily If 
he does not appear sufficientl)'^ narcotized he is given at the time of 
opeiation anothei % oi gram (0 0108 oi 0 0162 Gm ) of morphine 
sulfate If necessary, one oi two injections of this drug aie gnen during 
the couise of the operation The local anesthetic consists of a 1 per cent 
solution of procaine hydrochloride with sufficient epinephrine to make a 

Table 1 — Audiomcli ic Rccoidmgs Bcfoic and Aflci Opctation on the Right 
Ear on June 29, 193S ( Case 1) 


Right Ear Left Ear 

Audiometer , * > , ' 


Frequencies 

0/1S/3S 

7/9/38 

12/1/3S 

2/8/39 

C/1S/3S 

7/0/38 

12/1/38 

2/8/39 

12S 

58 

29 

39 

27 

42 

50 

■35 

48 

2S6 

59 

37 

47 

38 

43 

44 

40 

40 

512 

07 

47 

37 

34 

55 

49 

41 

39 

1024 

53 

42 

37 

36 

38 

42 

49 

46 

1448 

57 

58 

35 

37 

49 

58 

CO 

63 

2048 

85 

73 

59 

59 

07 

73 

77 

81 

2900 

SS 

S3 

73 

69 

81 

S3 

90 

88 

4096 

88 

S3 

76 

84 

82 

82 

84 

82 

5792 

100 

100 

100 

100 

100 

100 

63 

70 

8192 

100 

100 

100 

100 

100 

100 

60 

64 

Loss of hearing 

for 






speech, % 

54 7 

42 7 

35 5 

34 4 

42 7 

43 7 

44 S 

43 3 


1 to 20,000 solution Only a small amount of this local anesthetic is 
needed, along the anterior maigin of the concha, in the posterior and 
supeiior Avails of the canal and in the area above the tragus 

REPORT OF CASES 

Case 1 — E H , a man aged 35, an office worker, had had gradually increasing 
deafness of both ears, especially of the right, for the last seven years, with occa- 
sional mild dizziness He had never had abscesses of the ears There were no 
symptoms referable to the nose or throat and no familial deafness Both drums 
were normal except for slight thickness Preoperative hearing tests by audi- 
ometer on June 18, 1938, showed (by air conduction) a 54 7 per cent loss in the 
right ear and 42 7 per cent loss in the left ear Bone conduction was normal in 
both ears, with lateralization of the tone to the right 

Operation was performed on June 29, 1938, on the right ear On July 9, three 
weeks after operation, hearing tests showed a 42 7 per cent loss in the right ear 
and a 43 7 per cent loss in the left On October 18, three and a half months after 
operation, hearing tests showed a 42 7 per cent loss in each ear On December 1, 
fiA e months after operation, the right ear showed a 35 5 per cent loss of hearing, 
and on Feb 8, 1939, a 34 4 per cent loss 
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Comment — It is now eight months since the opeiation, and the 
fistula test pioduccs a model ately active leaction Theie has been a 
20 per cent impiovement in heaiing, and although this still leaves the 
patient with a 34 pei cent loss on the side of the opeiation, the impiove- 
ment in his healing has been pleasing and beneficial to him, and many of 
his friends have complimented him on it He is now planning to take 
time fiom his woik to have an opeiation on the left ear It is note- 
worthy that this impi ovement has i esulted m spite of the accidental loss 
of the skin of the posterioi wall of the canal dm mg the opei ation This 
was torn loose from the dium by the dull, and to leplace it a plastic skin 
flap from the lowei and anteiioi wall of the canal was dissected free, 
sti etched acioss the external auditory canal and placed ovei the edge of 



■ 11 eiir >>lth 1 tnr Illn^Kc(l A I ^^Hh 11 c«ir innsKctI 

Chart 1 (case 1) — Audiograms showing the hearing in the light ear befoie 
and after operation on June 29, 1938 


the drum, the incus and the fistula of the external semiciiculai canal 
In healing this has left a film band sti etched acioss the auditory canal, 
with the dium visible below it and the aiea of the aditus and antiuni 
above it The external auditoiy meatus has been i educed to about one- 
third its normal size by the fibrosis set up The tinnitus also has been 
much reduced m the eai operated on 

Cash 2 — S H , a man aged 43, had noticed gradually increasing noises in 
both ears with failing heaiing for ten years or more He felt that the noises 
were becoming unbearable He was given a course of treatments consisting of 
inflation of his ears for about two months, without any improvement in the deaf- 
ness or tinnitus Tuning fork tests showed considerable loss of hearing in both 
ears, with some diminishing of bone conduction and no lateralization of tone 
Both ear drums ^^ere normal An audiogram on July 12, 1938, showed a 40 
per cent loss of hearing in the right ear and a 38 1 per cent loss in the left 
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Operation was performed on the right car on July 13 Tuning fork and 
voice tests after operation showed considerable reduction in the hearing, and it 
has not improved since 

Comment — The opeiation on this patient was a complete failure 
It was leahzed befoie operation that the patient was not an entirely suit- 
able one foi the opeiation because of the pool bone conduction, but it 
was thought that there tvas a chance of improving the tinnitus, wdiich 
Avas extremely distressing Duiing the operation, in the process of 
fistuhzing the external semicircular canal the membranous labyrinth rvas 

Table 2 — Andiomctiic Recordings Bcjoic and Ajtci Opeiaiions on the Right 
Ear on July 20 and Dec 6, 1938 (Case 3) 


Audiometer 





Right Lar 













irequencles 


2/17/38 

7/1/3S 

11/8/38 

12/5/3S 

12/17/38 

12/21/38 

1/10/39 

1/17/39 

128 


37 

34 

54 

53 

22 

10 

15 

22 

2oG 


43 

41 

02 

58 

35 

33 

30 

43 

512 


48 

51 

00 

07 

52 

49 

00 

Ol 

1024 


49 

53 

77 

65 

42 

38 

52 

52 

1448 


52 

53 

70 

03 

47 

45 

47 

52 

2048 


60 

03 

09 

04 

49 

48 

54 

50 

2300 


50 

55 

79 

70 

03 

48 

52 

51 

4090 


03 

78 

100 

100 

lOO 

77 

75 

81 

5792 


100 

ICO 

100 

100 

100 

100 

100 

100 

8192 


100 

ICO 

100 

100 

100 

100 

lOO 

100 

Loss ol hoimiife 

for 









speech , % 


40 8 

44 8 

50 3 

62 3 

37 9 

S5 7 

44 3 

45 0 






Leftrnr 














rrequencies 


'2/17/3S 

7/1/38 

11/8/3S 

12/5/38 

12/17/38 

12/24/38 

1/10/39 

1/17/39 

128 


33 

35 

55 

47 

53 

49 


53 

256 


38 

45 

47 

40 

43 

4l 

45 

40 

512 


72 

57 

51 

50 

59 

02 

08 

0.3 

1024 


30 

43 

47 

43 

41 

38 

38 

52 

1448 


42 

45 

47 

47 

40 

50 


“2 

2048 


42 

49 

51 

49 

49 

50 

47 


2900 


52 

55 

52 

53 

51 

59 

03 

51 

4095 


09 

81 

50 

02 

09 

70 

72 

81 

5792 


100 

100 

100 

100 

100 

100 

100 

100 

8192 


100 

100 

100 

200 

100 

100 

100 

100 

Loss of hearing 

for 









speech , % 


34 7 

39 7 

397 

39 5 

39 7 

40 3 

40 8 

39 2 


perforated, and in separating the malleus fiom the incus the latter was 
dislocated and had to be removed The vertigo following the opeiation 
was severe for five or six days and gradually less for the next three 
wrecks It appears that the loss of the incus, breaking the conducting 
chain, is at least a factoi in the reduction of hearing that has lesulted 
The perforation of the membranous external semicircular canal might 
reasonably be supposed to result m the loss of hearing, but this patient’s 
bone conduction remains as good as and probably better than before the 
operation, and the tone is lateralized to the ear operated on There is no 
fistula reaction, and the tinnitus has not been improved 

Case 3 — C P , a girl aged 19, complained of gradually inci easing deafness 
and mild tinnitus in both ears, particularly in the right, for four and a half >ears 
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She had never had abscesses of the ear or dizziness She had had much nasal and 
tubal treatment without improvement Neither her father nor her mother was 
deaf Both tympanic membranes showed some thickening and areas which were 
probably scars of suppurative otitis media The hearing, measured by tuning fork 
and voice tests, was much impaired in both ears, but more in the right, with normal 
bone conduction in both and lateralization of tone to the right On inflation of 
the eustachian tubes air entered both middle ears easily and well Adhesions 



U Iniiftnfr't \{r Conduttfon 

■ M <»r with I p jr uitskpil A I < with Jl ur niuskeil 

Chart 2 (case 3) —Audiograms showing the hearing m the light ear before 
and after (A) operation on Julv 20, 1938, and (B) revision on Dec 8, 1938 


were present between the posterior wall of the eustachian tubes and the naso- 
pharynx An audiogram on Feb 17, 1938, showed a 40 8 per cent loss of hearing 
m the right ear and a 37 7 per cent loss in the left During the next four months 
the patient received frequent inflation tieatments, and adhesions were bioken up 
around the eustachian orifices On July 1 an audiogram showed a 44 8 per cent 
loss of hearing in the right ear and a 39 7 per cent loss m the left 

Operation was partially performed on the right ear on July 20 Exenteration 
of the mastoid cells and removal of the bony walls on the posterior and superior 
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sides of the drum were so difficult and required so much time that the operation 
was not completed Two da 3 s later the operation was finished by fistuhzmg the 
external semicircular canal and fixing the skin flap o\er the fistula The hearing 
was much impro\ed while the patient was on the table, and there was moderate 
dizziness The improvement began to fade within a week after operation, at the 
end of three weeks, it had dimmshed below what it was before operation, and the 
fistula reaction had disappeared On November 8, an audiogram showed a 56 3 
per cent loss of hearing in the right ear and a 39 7 per cent loss in the left This 
w'as 11 5 per cent greater than the preoperatne loss One month later, on Decem- 
ber 5, the right ear show'ed a loss of 52 3 per cent On December 8, operation 
was again performed on the right ear, the skin orerlying the mastoid cavity and the 
external semicircular canal being elevated and the canal reopened by means of 
the burr There was considerable vertigo, and the hearing w'as markedly improved 
while the patient was on the table The skin flap was then replaced over the fis- 
tula On December 17 (nine days after operation) an audiogram show'ed a 37 9 per 
cent loss of hearing in the right ear (an impro\ ement of 14 4 per cent over the 
preoperative hearing) One week later an audiogram showed a 35 7 per cent 
loss (an improvement of 16 6 per cent over the preoperative hearing) On Jan 
10, 1939 (three weeks later), the right ear show'ed a 44 3 per cent loss, and one 
week later, January 17, the loss w’as 45 6 per cent 

Comment — This case well illustrates the difterence there may be 
between the percentage of improvement in hearing registered by the 
audiometer and the practical improvement registeied by the patient 
She can now heat conversation, which was not audible before, and can 
enjoy moving pictures She is happy about the improt ement, and her 
outlook on life has changed for the better The question is whether this 
improvement in hearing will be maintained In the past month some 
of the improvement has been lost, the peicentage of loss going from 35 7 
to 45 6 Is bony regeneration of the labyrinth again taking place ^ She 
still has a fistula reaction, but tins is not so active as it was two weeks 
ago I doubt that hei improvement in hearing will be maintained 

Case 4 — E W, aged 21, a salesgirl, had noticed rapidlj’- increasing deafness 
for about five months, with tinnitus, w'hich had recently become severe in the 
right ear There was no dizziness or pain in the ears She had never had 
abscesses of the ears A sister had been deaf since childbirth, but there was no 
other history of deafness in the family She was not especially subject to colds 
in the nose, and there was no trouble with the throat She had received no treat- 
ment of the ears but considerable of the nose Both ear drums were normal, 
except possibly for slight thickness Both eustachian tubes inflated easily and well 
without improvement in hearing 

Tuning fork and voice tests showed considerable impairment of hearing m 
both ears, with normal bone conduction in both and lateralization of tone to the 
right An audiogram on Aug 25, 1938, showed a loss of hearing of 35 5 per cent 
in the right ear and 27 7 per cent in the left ear 

Operation was performed on the right eai on August 29 Opening the external 
semicircular canal caused mild dizziness and considerable improvement in hearing 
When the gauze packing was lemoved from the wound, at the end of a week, 
the hearing was still improved, and the fistula reaction was active During the 
next two weeks, however, the hearing giadually failed, until one month after 
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operation it \\as \\orse than before and the fistula reaction ^\as absent On October 
6 (fi%e ^\eeks after operation) an audiogram showed a 36 3 per cent loss of 
hearing in the right ear and a 25 3 per cent loss in tlie left Se\en weeks later 
on No\ ember 26, the right ear showed a 41 3 per cent loss and the left ear a 
28 5 per cent loss On Decemoer 29 the loss was 36 8 per cent m the right ear 
a decrease of 9 per cent irora the hearing before tlie operation, and 27 5 per cent 
in the lelt ear 

On Jan 5, 1939, reoperation was done, tlie skin ONerlj'ing the mastoid caMtj 
and tlie external semicircular canal being ele\ated and the semicircular canal 
reopened w itli the burr The membranous labj rinth w as exposed o\ er a w ide 

Table Z—Andwincinc Recordings Dejote and Ajici Opciatious on the Right 
Ear on Aug 29, 193S, and Jan 5, 1939 ( Case 4) 


Right Ear 

JL 


Audiometer 







1/17/39 

1/25/39 

2/7/39 

Erequeneies 

S/23/3S 

10,6 '33 

11,26/33 

12/29/33 

l/14/,>9 

123 

37 

56 

5S 

55 

67 

62 

57 

42 

256 

46 

51 

53 

56 

70 

67 

61 

52 

512 

49 

52 

57 

52 

75 

65 

Ol 

44 

1024 

46 

4S 

53 

43 

49 

47 

35 

37 

144S 

4S 

37 

40 

37 

35 

2S 

33 

32 

204S 

2S 

36 

45 

0*5 

32 

33 

33 

32 

2300 

42 

40 

42 

43 

35 

32 

22 

22 

4096 

42 

70 

67 

f-O 

to 

62 

63 

64 

53 

57Sa 

66 ’ 

100 

100 

100 

100 

100 

100 

100 

S192 

ICO 

ICO 

100 

ICO 

100 

ICO 

ICO 

100 

Loss of hearing 

for 








speech, 

35 5 

So 3 

413 

36 S 

40 S 

37 9 

33 3 

30 4 





Left Ear 




Audiometer 

















Erequencies 

s/25/33 

10/6/SS 

11/26/33 

12/29/CS 

1/14/39 

1/17/39 

1/25/39 

2/7/39 

12S 

45 

43 

45 

39 

42 

41 

45 

50 

256 

42 

45 

45 

40 

39 

41 

43 

43 

512 

42 

37 

43 

43 

43 

45 

43 

51 

1024 

-SO 

40 

42 

37 

33 

37 

34 

S3 

144S 

S3 

27 

34 

S3 

30 

32 

3S 

37 

204S 

22 

IS 

22 

23 

26 

25 

23 

25 

2900 

39 

27 

so 

34 

35 

41 

43 

45 

4096 

69 

57 

62 

5S 

53 

55 

59 

63 

5792 

100 

100 

100 

100 

ICO 

100 

100 

100 

S192 

100 

100 

100 

100 

100 

100 

lOO 

100 

Loss of hearing 

ior 







speech, % 

277 

253 

2S5 

27 5 

301 

23 5 

23 

23 5 


area, without injurx’- to it The skin flap was then replaced and fixed in position 
wnth gauze packing There was mild dizziness and the hearing w^as again much 
improted while the patient was on the operating table. (Slight whispenng was 
distinct!} heard) On Januar} 14 (nine da}s after operation) an audiogram 
showed some loss of hearing for the three lowest tones but ?n impro\ement for 
the middle tones (the total loss being 40 8 per cent) Three da} s later there 
was an impro\ement to a 37 9 per cent loss of hearing and one week later to a 
33 3 per cent loss , on Februaiw 7 the loss was 30 4 per cent 

Comment — ^The result in this case is still somewhat in doubt At 
the original operation the hearing w^as so markedly improted when the 
labynntli was opened that a good result was anticipated As the labv- 
rinthine fistula graduall}* closed the hearing became steadilv worse, 
until it was 9 per cent below its level before operation At the 
second operation, when the external semicircular canal was again fistu- 
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lized, Iheie ■\\as again marked improvement m hcaimg measmed by voice 
tests However, when the gauze packing was iemo\ed, on the eighth 
day, an audiogram showed the heaiing unimpio\ed Since then audio- 
giams taken at intervals of three to seven days have shown a steady 
improvement of hearing, and the last one (taken on Feb 7 , 1939) 
showed a 304 pei cent loss of hearing, an impiovement of 11 per cent 



■ n ear 1 nr iniskeil A t I'lrnithH cur uuHkcil 

Chart 3 (case 4) — Audiograms showing the hearing in the right ear befoie 
and after {A) operation on Aug 29, 1938, and {B) revision on Jan 5, 1939 

since before the second operation The fistula reaction is active, and I 
believe there will be further improvement as the inflammatory reaction 
of the skin surface subsides and the thick exudative fluid secretion 
overlying the operative area becomes less 

Case S — N G, a woman aged 44, had had a radical mastoidectomy on the 
right at 15 years of age because of a constant running ear for the previous ten 
jears The ear healed promptly and since the operation had remained dry but 
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had shown considerable impairment of hearing with marked tinnitus For the 
past fifteen jears there had been an intermittent discharge of pus from tlie lett 
ear, which for the past two jears had been practical!} constant The patient had 
noticed gradual!} increasing deafness also in the left ear Tuning fork tests 
showed a moderate impairment of hearing m both ears, slightly more marked in 
the right, with normal bone conduction in both and lateralization of tone to the 
nght ear The right ear showed a rather large excaiated mastoid process, with 
a thin skin completely co\ering this area and also the region of the antrum, the 
aditus and the inner wall of the middle ear The left drum showed a large central 
perforation, parth filled in b} granulation tissue and overlaid b} thick, foul pus 
An audiogram on SepL 26, 1938, showed a 25 9 per cent loss of hearing in the 
right ear and a 28 per cent loss in the left ear 

On September 30 operation was performed on the right ear Through an 
endaural incision the skin oierhing the caMty of the mastoid, the antrum and 
the aditus was eie\ated and displaced anterior!}, with exposure of the external 
semicircular canal This was worn down b} the burr and the membranous 

Tabix 4 — Aiidwmeiric Recordings Before and After Opeiation on the Right 

Ear on Sept 30, 1938 (Case 5) 


Audiometer 

Erequeneics 


Eight Ear 

A 

' 9 23/38 

10/14 /SS 

11/23/38 

■m 

46 

65 

53 

250 

46 

65 

55 

512 

40 

72 

53 

1021 

29 

51 

SO 

1448 

41 

62 

37 

2048 

23 

53 

25 

2900 

40 

67 

24 

mi 

47 

63 

32 

5792 

51 

55 

35 

S102 

40 

46 

36 

loss of bearing 
speech, % 

for 

25 9 

47 7 

SOI 


Isit Ear 


1/17/39 

9/26/33 

10/14/33 

U/23/SS 

1/17/39 

45 

41 

34 

22 

23 

40 

42 

39 

26 

25 

46 

47 

47 

32 

41 

34 

36 

22 

10 

14 

35 

34 

20 

17 

14 

26 

23 

20 

13 

16 

23 

35 

33 

23 

10 

43 

52 

54 

82 

54 

48 

SS 

41 

44 

37 

47 

33 

35 

26 

27 

2S3 

23 

23 7 

16 5 

16 


lab}rinth exposed This procedure resulted in considerable dizziness, with nausea 
and much impro\eraent in hearing The skin flap was then replaced and held 
firml} in position by gauze packing The operation was followed b} intense 
dizziness and frequent \omiting and n}3tagmus until the gauze packing was loosened 
somewhat and part of it remmed Serere dizziness, howe\er, persisted for several 
weeks, even after all packing had been removed but became gradually less during 
the second month after operation During this period of intense dizziness the 
hearing was worse than before operation, but as the dizziness subsided the hearing 
improved An audiogram on October 14 showed a 47 7 per cent loss of hearing 
in the right ear, compared with a 25 9 per cent loss before the operation On 
Xov ember 23 an audiogram showed a 301 per cent loss in the right ear and a 
165 per cent loss in the left ear On Jan 17 1939, the nght ear showed a 28 3 
per cent loss, 2 4 per cent greater than the loss before operation, and the left ear 
showed a 16 per cent loss 

Commeiif — The result m this case shows that it takes more than 
fistulization of the labv rinth to improve the hearing Here the external 
semicircular canal tvas wideh' opened and a thin skin placed firmlv 
oter it The fistula has remained open but the hearing has not been 
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impioved It emphasizes the necessity of a mechanism in the middle 
eai, that is, a normal oi neaily noimal diiiin and tympanic cavity to 
obtain the greatest amount of impiovement in heaiing 

Dining the three and one-half months since the opeiation the hear- 
ing of the ear not opeiated on has impioved 12 pei cent, because peisis- 
tent treatment of that eai has lesulted in considerable lessening of the 
granulation tissue and the dischaige of pus The amount of dizziness 
in this patient was unusual and, I believe, was due to the setting up of 
serous labyrinthitis fiom too much manipulation of the membranous 
labyrinth While in this case the labyrinthitis appeared to subside, it 
IS conceivable that such a condition might lead to the destiuction of 
both labyimthine and cochlear functions 



■ 11 enr with L enr nnshcd k 1 tn*" "Ith U rnr innsVnl 

Chart 4 (case S) — Audiograms showing the hearing m the right ear before 
and after operation on Sept 30, 1938 


At present, theie is no dizziness except on quick movement of the 
head, the fistula reaction is active and the wound entirely healed 
Although improvement of hearing has not been demonstiated audio- 
metrically, the patient asserts that she has much better heaiing This 
IS probably largely due to the considerable lessening of the tinnitus 
since the operation and the impiovement of heaiing in the left ear 

Case 6 — N C , a woman aged 38, a haiidresser, had noticed gradually increasing 
deafness m the right ear for twenty years, with severe tinnitus, and increasing 
deafness of the left ear since an abdominal operation fiae years previously For 
the past few years she had had considerable treatment of the ears, including 
inflation, without improvement of the hearing A history of abscesses of the ears 
or familial deafness was not elicited The tonsils had been remored about twelve 
>ears previously The patient had not had opeiations on the nose or chronic 


Table 5 — Andiomctnc Recoidtngs Befoie and Ajtci Opetatian on the Right 

Eai on Oct 12, 1938 (Case 6) 


Eight Ear Left Ear 

Audiometer t * % / * > 

Prequencies 9/20/3S 10/22/38 11/5/38 12/5/38 12/12/38 9/20/38 10/22/33 11/5/38 12/5/38 12/12/38 


128 

65 

58 

43 

47 

62 

77 

68 

73 

70 

68 

256 

70 

48 

70 

54 

54 

73 

69 

75 

70 

66 

512 

85 

47 

45 

48 

57 

76 

82 

77 

70 

70 

1024 

SO 

37 

48 

48 

42 

67 

70 

64 

63 

68 

1448 

SO 

37 

43 

41 

42 

68 

70 

68 

63 

63 

2048 

65 

35 

46 

42 

42 

39 

45 

55 

38 

48 

2900 

65 

57 

53 

35 

32 

46 

43 

47 

43 

48 

4C93 

77 

72 

74 

53 

55 

67 

75 

68 

77 

73 

5792 

100 

100 

100 

100 

100 

68 

65 

100 

67 

100 

8192 

Loss of heanng 

100 

100 

100 

100 

100 

100 

lOO 

100 

100 

100 

for speech, % 61 G 

31 7 

37 1 

35 7 

37 3 

48 8 

52 5 

52 

45 6 

40 9 
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Chart 5 (case 6) — Audiograms showing the hearing in the light ear before 
and after operation on Oct 12, 1938 

nasal symptoms Tuning fork tests showed profound deafness of the right and 
considerable deafness of the left ear, with normal bone conduction m both ears 
and lateralization of tone to the right Examination showed the right drum normal 
except for slight thickness On the posterior (}uadrant of the left drum was a 
round elevated area appearing like a blister, which was apparently a thin la 3 ’^er 
of skin covering an old perforation in the drum and which had been ballooned 
outward by repeated inflation of the ear An audiogram on Sept 26, 1938, showed 
a loss of hearing in the right ear of 61 6 per cent and in the left ear of 48 8 per cent 

On October 12 operation was performed on the right ear Exposure of the 
membranous labyrinth of the external semicircular canal caused consideiable 
dizziness and much improvement in hearing, measured by voice tests For several 
days aftei operation the dizziness was severe, with vomiting and nystagmus 
This condition was improved somewhat bj’- removal of some of the gauze packing 
and loosening of the remainder The severe dizziness persisted for sev'eial weeks 
•after discharge from the hospital but gradually became less, and as it subsided 
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the hearing iiTipro\ecl On Octobei 22 an audiogram showed a 31 7 per cent loss 
of hearing in the right ear and a 52 5 per cent loss in tlie left On December 12 
the loss of hearing was 37 3 per cent in the right ear and 49 9 per cent in the left 

Comment — Although theie is still a loss of hearing in the right 
eat of 37 per cent, the practical impiovement has been moie than is 
indicated by the audiometer record This patient is immensely pleased 
with the result obtained, as she gets along well with oidinaiy con- 
versation, and has given up the idea of getting a hearing aid, which 
she had planned before the operation to obtain She is planning to 
have the othei ear, which still shows a loss of 49 9 pei cent in heaiing, 
opeiated on It has now been foui months since the opeiation, and, as 
the fistula reaction lemains active, it seems likely that there wnll be no 
bony regeneiation to cover the fistula 

Table 6 — Audiovicli ic Rccoi dtitijs Bcfoic and Afict Operation on the Left 
Eai on Oct 19, 193S ( Case 7 ) 


Audiometer 

Frequencies 


Right Ear 



IxiftEar 


' 5/11/3S 

9/24/3S 

12/10/38 

1/21/39 ' 

' 5/11/38 

9/21/38 

12/10/38 

1/21/39 

12S 

33 

41 

42 

43 

08 

48 

ICO 

100 

250 

38 

43 

48 

43 

65 

47 

100 

100 

512 

48 

53 

45 

46 

02 

53 

97 

100 

1024 

58 

02 

63 

02 

07 

02 

95 

90 

1448 

53 

54 

55 

53 

58 

52 

91 

90 

2048 

50 

00 

58 

51 

70 

84 

100 

90 

2900 

50 

62 

58 

56 

SO 

86 

94 

100 

4090 

02 

67 

73 

55 

so 

90 

100 

100 

6T92 

100 

100 

100 

100 

lOO 

100 

100 

100 

8192 

100 

100 

100 

100 

100 

100 

100 

ICO 

Loss of hearing 
speech, % 

for 

43 2 

40 9 

43 3 

42 4 

54 4 

53 3 

77 3 

70 


Case 7 — L H, a boy aged 14, first noticed deafness at 9 jeais of age Since 
then his hearing had been rapidly getting worse in both ears with buzzing noises in 
both In the past two years he had been studying hp reading and had gained 
considerable proficiency in it A tonsillectomy was performed at 5 years of age 
During his early life he had many abscesses, in both ears A historA of deafness 
in the family was not elicited Both ear drums showed some thickening, letraction 
and scarring but no perforations 

Tuning fork and voice tests showed marked impairment of hearing m both 
ears, with probably decreased bone conduction and lateralizaton of tone to the 
right An audiogram on Sept 24, 1938, show^ed a 46 9 per cent loss of hearing 
in the right ear and a S3 3 per cent loss in the left 

On October 19 operation was performed on the left ear When the bony 
labyrinth had been removed and the membranous labyrinth exposed, there was no 
dizziness and no improvement in hearing More extensive removal of the bony 
labyrinth in an attempt to cause dizziness and give improvement in hearing while 
the patient was on the table resulted in perforation of the membranous labyrinth 
The opening was covered promptly by the skin flap and the operation completed 
There was no postoperative dizziness or nj'stagmus After the operation the hearing 
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^\as obMOU":!} woisc, and on December 10( nearh two months after oi>eration) 
an audiogram showed a 77 3 per cent lo^s of hearing m the right ear and a 43 3 
per cent loss m the left Subsequent tests, up to the time of writing, showed no 
iniproNcmcnt of hearing in the eat opciated on The bone conduction, how'c\er, 
remained as before operation, dcfinilch picsent but decreased from the normal 

Comment — 'J he patient a\as not suitable for opeiation because of 
pool bone conduction and a consideiabh ateakened or dead labyiinth 
The condition of the lab}iinth was not determined before opeiation 
It appeals dcsiiable to do a caloiic test on all patients as a preliminary 
to the opeiation. to deteimine the status of the labyrinth A dead laby- 
rinth should be a contiaindication foi the opeiation Too much zeal m 
exposing the membianous lalniinth in this case resulted m its per- 
foration IIo\\e\er. it seems moie likeh that the bieakmg of the 
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Chart 6 (case 7) — Audiograms show'ing the hearing in the left ear before 
and after operation on Oct 19, 1938 

ossicular chain b} excision of the head of the malleus caused the 
increase in deafness lathei than the opening of the dead labyrinth 
The cochlear function cei tainly w^as not desti oyed, as there w^as i esponse 
to some of the audiometer frequencies and the bone conduction was 
not lost 

Case 8 — F B, a married woman aged 40, first noticed deafness of the right 
ear six years previously, m association wnth an acute sinal infection Since then 
the deafness had steadilj increased, with increasing tinnitus, and for the past four 
3 ears there had been graduallj' increasing deafness and tinnitus of the left ear 
There w'as no dizziness The patient had had much treatment by otologists of various 
cities and bj’- an osteopath, with no improvement There w'as no history of 
abscesses in the ears The father had had a similar type of deafness and died at 
75 Scarlet fever had left the mother partially deaf in one ear Three older sisters 
had no deafness 
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Examination showed both ear drums normal except for slight thickness Tuning 
fork and voice tests showed profound deafness of the right ear and considerable 
of the left, with normal bone conduction in both and lateralization of tone to 
the light On inflation air entered both middle ears easily and well On No\ 19, 
1938, an audiogram showed a 62 4 per cent loss of hearing in the right ear and 
a 40 per cent loss in the left On December 29 an audiogram showed a 61 1 per 
cent loss of hearing in the right ear and a 41 6 per cent loss in the left Another 
check-up, preliminary to opeiation, showed on Jan 5, 1939, a 61 9 per cent loss 
in the right ear and a 40 3 per cent loss m the left tar 

On January 11 operation w'as performed on the right ear Exposure of the 
membranous labyrinth of the external semicircular canal caused moderate dizziness 


Table 7 — Aiidwmeinc Rccoiduigs Bcjoie and Ajtct Opciatwn on the Right 
Eat on Jan 11, 1939 (Case S) 





Eight Lor 



■tudiometcr rrequcnclcs 

11/19/^ 

12/20/33 

1/5/39 

2/6/39 

2/11/39 

2/14/39 

12S 

C4 

63 

56 

19 

27 

13 

256 

59 

56 

oo 

24 

23 

13 

612 

72 

73 

74 

47 

32 

37 

1024 

72 

68 

68 

32 

32 

27 

1448 

87 

84 

S3 

42 

41 

37 

2048 

89 

EC 

00 

44 

41 

37 

2000 

85 

92 

90 

69 

68 

67 

4090 

100 

100 

100 

100 

100 

100 

5702 

100 

100 

100 

100 

100 

100 

8192 

100 

100 

lOO 

100 

100 

100 

Loss o£ hearing for speech, % 

C2 4 

611 

61 9 

32 8 

28 

27 2 




Left Ear 



Audiometer rrcqucncies 

11/19/38 

12/29/38 

1/5/39 

2/0/39 

2/11/39 

2/14/39 

128 

37 

27 

20 

43 

41 

40 

256 

37 

33 

33 

40 

40 

49 

512 

37 

42 

41 

37 

41 

42 

1024 

47 

48 

46 

48 

51 

52 

1448 

53 

63 

55 

57 

52 

53 

2048 

04 

66 

63 

65 

60 

64 

2900 

63 

66 

57 

55 

59 

60 

4096 

74 

82 

78 

79 

73 

85 

5792 

100 

62 

lOO 

100 

100 

100 

8192 

100 

100 

100 

100 

100 

100 

Loss of hearing for speech, % 

40 

41 0 

40 3 

40 

40 5 

41 9 


and considerable improvement in hearing measured bv voice tests Near the 
finish of the operation, in smoothing off some of the bony edges with the drill, 
the delicate skin flap of the posterior canal wall w^as caught in the burr This 
not onlj-^ resulted in severely tearing the flap but also caused a ragged laceration 
across the drum The edges of these lacerations w'ere approximated as accurately 
as possible and the remnants of skin deflected so as to cover the malleus, the incus, 
the epitympanic space and the fistula of the external semicircular canal The skin 
was held closely in place by small pieces of gauze mesh The operation was 
follow'ed by moderate dizziness for a few days When the packing was all 
removed, on the tenth day, the patient noticed distinct improvement in hearing, 
and the fistula reaction was active On February 6 an audiogram showed much 
improvement in the ear operated on, particularly for the low tones, the right ear 
show'ing only a 32 8 per cent loss, an improvement of 29 1 per cent since the 
operation, and the left ear still showing a loss of 40 per cent One week later 
the hearing of the right ear was further improved, to a 27 2 per cent loss 
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Comment — It is of coiiise enliiel} loo soon after opeiation to tell 
what wall be the final lesult foi this patient At piesent, the healing 
IS gieatl)’- iinpioied, and the patient is immensely pleased -with the 
lesiilt The laceialed dium and skin of the posteiioi ■wall of the canal 
aie healing well, and it looks as if the diiim w^ould entiiely heal Theie 
IS still some swelling of the tissues thioughout, and it seems possible 
that as this swelling subsides heaiing wull be fmthei improved The 
fistula reaction is actue, and as it has shown no lessening dining the 
SIX w’ecks since opeiation it seems piobablc that the fistula will not be 
closed by bony legeneiation In this case also the piactical impiove- 
ment m heaiing was much gieatei than that indicated by the audio- 
giams, 35 pei cent 



■ II rnr Kitli L riir miisVtd A I inr with U iiir mnskiil 

Chart 7 (case 8) — Audiograms showing the hearing m the right ear befoie 
and after operation on Jan 11, 1939 

CONCLUSIONS 

An analysis of the 8 cases heie repoited in which an attempt has 
been made to impiove the heaiing by means of fistulization of the 
labyimth will reveal results of vaiied chaiacter and will perhaps permit 
certain deductions or conclusions I should classify the lesults which 
have been obtained as excellent in 2 cases, as there has been consider- 
able improvement m hearing for the ciitical frequencies as lecorded 
by the audiometei and, what I believe is moie important, a practical 
improvement of heaiing which has been extremely gratifying to the 
patient In another case (the first repoited) the impiovement has been 
fair, sufficient to give the patient consideiably more comfoit m his 
occupation as a cleik and to make him plan to have the othei ear 
operated on to gam additional improvement In 2 other cases the 
hearing was made worse at first by the closuie of the fistula On 
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reoperation one of the patients has been much pleased at the nnpiove- 
ment thus fai obtained, and the audiometer has shown furthei impiove- 
ment at each weekly interval since the operation, five weeks ago The 
othei patient operated on a second time showed satisfacton impioie- 
ment for a few weeks, but lecentl} this improvement is being lost, 
and the eventual outcome does not look piomising 

In 2 of the 8 cases hearing by an conduction has been made woise, 
although the bone conduction lemains unchanged from the preopeiatne 
level The failuie has been due paitl)' to the unsuitabiht} of the cases 
for the operation and partly to the opening of the membranous lab}'- 
rinth In 1 of these cases there was no useful heaiing in the ear 
operated on before operation, and the patient is unaw^aie that his hear- 
ing IS wmrse , as the bone conduction has not changed, he can still 
obtain hearing by a bone conduction hearing aid if he desires one In 
the other case, although the healing is worse, the patient appeals to be 
concerned only about the tinnitus, which had been distressing and wdiich 
was not improved by the opeiation In the case in wdnch the lab}rinth 
was fistuhzed aftei radical mastoidectomy little or no improvement has 
been recorded, although the patient insists that her healing is bettei 

One thing has been impressne m opeiating on these patients and 
that IS the impoitance of adhering strictly to the desciibed technic if 
good results aie to be efifected There are many points at wdnch a 
shp-up may occur and cause failuie oi paitial failure to obtain a good 
result It is easy to laceiate the delicate skin of the posteiioi wall of 
the canal oi to laceiate oi perfoiate the drum in the lemo^al of the 
sulcus t 3 'mpanicus In separation of the malleus from the incus pre- 
liminary to amputation of the head of the malleus the incus may become 
loosened and require removal The pioper handling of the external 
semicircular canal is of the gieatest impoitance The bony labyiinth 
must be lemoved in a groove or tiough shape by means of the buir to 
an extent sufficient to expose a lather wide area of membranous 
labyrinth without injuiy to it Then, of extreme impoitance is the 
fitting of the tympanomeatal cutaneous membrane over the fistula so 
closely as to make contact of this membrane wath the membranous laby- 
rinth This close fitting of membrane over the fistula may have much 
to do with the prevention of its subsequent closure by bony regeneration 

DANGERS OF THE OPERATION 

Moitahty — There should be no fatality if strict asepsis is main- 
tained Even though the membranous labyrinth were destroyed or the 
dura perfoiated, septic lab}nnthitis or meningitis would not occur in 
the absence of infecting organisms 

Iiijmy to Caihlage — It is possible that cartilage of the eai may 
be injured or cut, but, again, if strict asepsis is observed chondritis 
or perichondritis will not develop 
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Injiuy io ihc Labynnth — Dcstiiiction of the lab}i]nthine and pos- 
sibh also of the cochlcai functions nuu icsult fioin injuiy oi luptuie 
of the incmbianous lalnnnlb On the otbci hand, it seems possible 
that an opening; of the ineinbianoiis lalniintb if sealed piomply by 
the Umpanoineatal cutaneous inenibianc, may heal itself without impaii- 
incnt of eithei the lalnimtbinc oi the cochlcai functions 

io the Fanal Xenr — 1 he facial nei\e may he paialyzed if 
injuied, hut this should not occui with caicful technic It has twice 
been nn cxpeiicncc to expose the facial ncivc adjacent to the external 
semicircular canal ccithout icsultant paiahsis, peihaps because m this 
aiea the opciaticc woik is done so sloc\ly and caiefully that even 
though the facial none is exposed it ma} he lecognizcd and not injured, 
so that paiahsis \\ill not icsult 

Injtoy io ihc Tympamc Mcmbnnic — The t}mpanic membrane may 
be perforated oi lacciatcd hut should heal piomptly m the absence of 
infection 

Dislocalioii of (he — The incus may he accidentally lemoved 

If the rest of the opciation is successfully pcifoimed its removal may 
cause little oi no impaiimcnt of the lesiilt Howevei, if bony legenei- 
ation closes the lahciinthinc fistula, the impanment of hearing will he 
greatei than hefoic the ojiciation, because the hieak m the ossicnlai 
chain will picAcnt sound impulses fiom i caching the internal eai 
through the noimal conducting channel It is assumed that in cases 
suitable foi opeiation fixation of the stapes in the oval window pie- 
vents the conduction of sound impulses HowcAei, the degiee of fix- 
ation of the stapes ^ ai ics m cases of conductive deafness so that m 
many of them some impulses aie tiansmitted thiough the stapes 
Accidental dislocation of the incus will pi event such impulses fiom 
getting through, and a decicase m healing will lesult if the fistulization 
of the exteinal semicircular canal is not successful 

Deaease of Heoiing — A deciease of heaiing, then, appeals to he 
one of the most seiious consequences of an impiopeily peifoimed 
operation If, howevei, theie has been no piactical healing before 
opeiation, the fuithei impanment of the heaiing will be of little con- 
cein Even if there has been some useful heaiing before the opeiation, 
the nature of the condition is such that piogiessive impanment (some- 
times rapid) of the heaiing is to be expected, and a sudden decrease 
caused by an accident at opeiation may be only hastening the eventual 
outcome 

POSTOPERATIVE REACTIONS AND COMPLICATIONS 

No seiious postoperative reactions oi complications have been 
observed in my cases 

Dtzsmess — The dizziness that occurs with the patient on the oper- 
ating table when the labyrinth is opened is usually prolonged for a few 
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dajs The amount of this veitigo is dependent to some extent on the 
firmness of the gauze packing overJying the fistula and probably also 
on the amount of tiauma which the membianous lab 3 '^nnth has received 
during exposme In 2 of my cases severe dizziness follo'wed the oper- 
ation, lasting foul to six weeks I attributed this prolonged reaction 
to the setting up of seious labyrinthitis from trauma to the membranous 
labyiinth In both cases it subsided and has left an active fistula reac- 
tion In the majorit}'' of cases the dizziness gradualh' subsides within 
a few days, so that when the gauze packing is removed, on the eighth 
day, the patient is able to walk out of the hospital without help 

Pam — Postopeiatne pain is usually so slight as to require no 
sedatives for its contiol 

Tempei^ae — There is little or no rise in temperature after opei- 
ation In one of my cases active follicular tonsillitis developed on the 
second postopeiative day The temperature rose to 102 F for three 
days, but thereafter it became noimal, and the tonsillitis subsided in 
the usual time 

Healing of the Wound — Considerable thick exudative moisture is 
present in the operative area, coveiing the walls of the canal and the 
drum Granulation tissue ^foi ms in the posterior part of the wound, 
in the excavated mastoid area and around the border of the concha 
Sometimes this is excessive and requires burning down with trichloro- 
acetic acid (25 per cent) or a stiong solution of silver nitrate In my 
cases the operative aiea remained moist, with granulation tissue which 
required burning for two to four months Eventually the wound 
becomes dry and is entirely covered with skin and the opening of the 
wall of the canal shrinks to its normal size, leaving no indication that 
the ear has been operated on 

State of Healing Dm mg Convalescence — During the week immedi- 
ately following opeiation, while the gauze packing remains in the ear, 
little idea of the degree of hearing can be gained After the packing 
is removed, however, if the operation is successful, a distinct impiove- 
ment is usually noticeable However, improvement may be delayed 
several days or weeks longer, because of leaction of the tissues Trauma 
to the tympanic membrane and the reflected skin of the wall of the 
canal may cause such swelling and edema, with perhaps some hemor- 
rhage into the cavity of the middle ear, that improvement of hearing 
is delayed until this reaction has subsided Furthermore, the develop- 
ment of severe labyrinthitis also may delay the improvement Probably 
the greatest improvement in hearing is present while the patient is on 
the operating table when the labyrinth is opened Afterward the reactions 
of the tissues cause a lessening of the hearing from that observed with 
the patient on the table, and although there is furthei steady improve- 
ment as the reactions of the tissues subside and healing occurs, it is 
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doubtful if the impiovement in heaiing again i caches the level obseived 
while the patient is on the opeiating table When the wound has dei- 
matized completely and all exudate ceased, the heaiing has piobably 
leached its height of impiovement This takes fiom two to foui 
months When the opeiation is lendeied unsuccessful b} closuie of 
the fistula by bony legeneiation, heaiing is impioved dtiiing the fiist 
week 01 two after opeiation, but the lmplo^ement is lapidly lost theie- 
aftei until it becomes woise than befoie the opeiation, as the fistula 
closes In the 2 cases of mine in which this occuiied the impiove- 
ment 111 healing had been lost and the fistula closed, as detei mined by 
absence of the fistula leaction, at the end of foui weeks 

If one can diaw a conclusion fiom lesults obtained m such a small 
numbei of cases, it is that definite impiovement of hearing in properly 
selected cases of conductive deafness can be obtained by fistulization 
of the labyiinth accoidmg to the technic desciibed by Lempeit® In 
evaluating the lesults obtained it is impoitant also to considei the effect 
of the opeiation on the tinnitus neaily always associated with the deaf- 
ness In the cases repoited heie m which theie has been an improve- 
ment in the healing theie has also been a lessening of the tinnitus, and 
this has been particular!} pleasing to the patient 

What amount of impiovement in hearing may be expected in 
patients piopeily selected and operated on is a question that may 
propel ly be asked From my own expeiience I believe an impiove- 
ment of 35 per cent may be expected, or an impiovement of 40 to 45 
decibels m the middle and lower fiequences When this is lealized it 
IS evident how important it is to opeiate in such cases of piogiessive 
deafness befoie the deafness has become too gieat 

To determine accurately the amount of impiovement that may be 
obtained with this opeiation will lequiie the expeiience of many opei- 
atois m many additional cases It is important, theiefoie, that moie 
cases be lepoited, with obseivations and comments, as fast as possible, 
in order that more knowledge may be gained of a theiapeutic pioceduie 
that appears to have given gieat advancement m the tieatment of a 
condition that was foimerly discoui aging Considerable expeiimental 
reseaich also is necessaiy to claiify some of the doubtful points asso- 
ciated with the physiology and pathology of the mechanism of the 
inteinal eai For instance, theie is still doubt about the way in which 
the hearing is impioved when the labyrinth is fistuhzed — ^whethei the 
sound waves go directly through the fistula and give impulses to the 
peiilymph or whether they still go through the dium, the cavity of 
the middle ear and the lound window, with the fistula acting only to 
mobilize the peiilyniph 

Further experiences with this suigical treatment of piogiessive 
deafness will aid in solving the problems associated with it Cases 
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in which the pioceclure is successful will establish it moie firmly as an 
important theiapeutic advancement, and those in which it fails should 
only emphasize the gieat impoitance of piopcr selection of patients 
and accurate suigical technic 

SUMMARY 

Permanent impiovement of hearing in cases of chronic progressive 
deafness by fistuhzation of the labyrinth depends on the maintenance 
of the fistula by the pievention of boii)'' legeneiation of the labyimthine 
wall 

Closure of the fistula can be prevented by adherence to an exacting 
surgical technic 

To obtain the desiied improiement the cases for operation must be 
selected with great care Bone conduction must be good , the vestibular 
function must be normal, and the t 3 'mpanic membrane must be m good 
condition 

A report is made of 8 cases in which labyrinthine fistuhzation Yas 
peifoimed according to the technic described b\' Lempert 

In 4 of these cases considerable impiovement of hearing is reiealed 
by audiometric examination In 2 cases the hearing m the eai operated 
on has been made worse, paitly because of faulty operative technic and 
partly because the type of deafness was not suitable for improvement 
by this proceduie In the remaining 2 cases theie is little or no change 
in the hearing 

Possible dangeis of the operation are mentioned and postopeiative 
leactions and complications discussed 



END RESULTS OF INTRANASAL OPERATION 
FOR MAXILLARY SINUSITIS 


BERT E HEMPSTEAD, MD 

BOCHESTEU, MINK 

Smgical treatment of chiomc maxiUaiy sinusitis may be eithci 
ladical 01 consei vative , definite and rigid lules cannot be laid down, foi 
tieatment must be suited to the individual patient Theie aie patients 
for whom only a radical opeiation will suffice, but usually, consei vative 
measuies will restoie the antium to a noimal state 

To detennme the type of opeiation to be used, a caieful pieoperative 
study of the maxillaiy sinus should be made This examination is not 
complete without the use of an antroscope By means of this insti ument, 
the presence of polyps, cysts and tumois, as well as the condition of the 
lining mucous membiane, often can be detei mined 

To estimate the benefits deiived fiom the consenative tieatment of 
chionic maxillary sinusitis, I’- studied m 1927 the histones of 385 
patients so tieated An effoit was made to detei mine the causative 
backgiound and theieby to ascertain whether ceitain types of disease 
of the antium would lespond to consei vative methods Most of the 
patients could not give the date of the onset of s)unptoms, noi did they 
know whether their symptoms accompanied a cold m the head Many 
weie able to tiace the infection in the antrum to a diseased tooth oi to 
Its extraction In 22 5 per cent of the cases, the infection clearly 
followed extraction of abscessed molais In 63 cases, a fistula extended 
through the alveolar process and into the antium 

Antral infection of dental origin was usually marked by seveial 
characteristics (1) The infection was confined to the antrum and was 
unilateral, (2) the uppei sinuses were not involved, (3) the pus was 
foul smelling and similai to that associated with infection caused by 
the colon bacillus, (4) polyps had not foimed, and (5) healing was 
unusually rapid aftei institution of suitable drainage and ventilation 
In all the cases the infection in the antium cleaied, and in many the 

From the Section on Otolaryngology and Rhinology, the Mayo Clinic 

This and the following papers were read as pait of a S 3 'mposium on Final 
Results of Operations for Chrome Suppurative Paranasal Sinusitis at the Forty- 
Fifth Annual Meeting of the American Laryngological, Rhinological and Otological 
Society, Inc , Chicago, May 10, 1939 

1 Hempstead, B E Intranasal Surgical Treatment of Chrome Maxillary 
Sinusitis, Arch Otolaryng 6 426-430 (Nov ) 1927 
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alveolar fistula closed, aftei curettement In the other cases, it was 
necessary to close the fistula by utili 2 ation of some form of flap All 
fistulas e^ entually were closed 

A ieviei\ of the 3SS cases shows that it was necessar}^ to do a 
Cald\\ ell-Luc operation in 2 cases In both cases the antrum was filled 
with polyps In 2 cases, osteomyelitis of the maxilla followed , 1 patient 
died, and 1 recovered The condition of the patient who died was com- 
plicated by severe bilateial bronchiectasis and marked inanition Stenosis 
of the tear duct associated vith epiphoia was seen in 3 cases In 4 
cases, membranous closuie of the window occurred, and a second opera- 
tion was necessary 

In 1921, Barlow - repoited the results of 'intianasal operation in the 
treatment of maxillary sinusitis in 100 cases A modification of the 
Mikulicz opeiation was used in all cases Forty-seven per cent of 
the patients were cured Six pei cent were finally operated on radically 
Seventeen per cent were not improved, and 36 per cent were improved 
but not cured 

In 1922, Lyons ® reported a study of 100 cases of empyema of the 
antrum of Highmore occurring after extraction of teeth The modified 
Mikulicz operation was used for all patients but 1, foi whom the Denkei 
operation was used 

Goodyear ^ in 1934 reported a senes of 84 cases in which he had 
done the intranasal operation He had previously been an advocate of 
the Caldwell-Luc type of opeiation, but after a trial of the intranasal 
method he stated, “ my experience convinces me that in many 

cases the end-results in a propeily performed intranasal operation are 
equal and even superioi to those obtained by the more radical appioach 
through the canine fossa ” He stressed the point that not only should 
the window be brought well forward and downward but it should be 
carried as far posteriorly as possible This last procedure is avoided 
by most operators because of fear of injury to a branch of the spheno- 
palatine artery This accident occurred only once in his series of opera- 
tions In my experience, injury of this blood vessel has been a most 
troublesome complication and has necessitated ligation of the external 
carotid artery Goodyear also advised firm packing of the antium with 
gauze impregnated vith 5 per cent iodoform powder 

2 Barlow, R A The Value of Conservative Intranasal Drainage for Chronic 
Empyema of the Antrum, Minnesota Med 4 445 (July) 1921 

3 Lyons, H R Emp 3 'ema of the Antrum of Highmore Secondary to 
Extraction of Teeth A. Study of One Hundred Cases, J A M A 78 486-487 
(Feb 18) 1922 

4 Goodyear, H M Chronic Antrum Infection Treatment by Intranasal 
Antrum Operation and Packing, Clinical and Experimental Results, Arch Oto- 
laryng 20 542-548 (Oct) 1934 
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In this senes of opeiations, secondary enlaigement of the opening 
was done in 6 instances) and in 1 case it was necessaiy to opeiate 
thiee times 

Tucker^ called attention to the occuiience of the major pait of the 
pathologic change common to smal disease in the mucous membiane 
He stated the belief that conseiwative nieasui es should be employed In 
a series of 673 patients having chronic maxillary sinusitis who weie 
opeiated on by the mtranasal method, it was necessaiy to do a Caldwell- 
Luc or some other type of radical operation for 6 In 47 cases in this 
series, oi 7 per cent, the condition was of dental origin It is mteiestmg 
to note that in 9 cases m u Inch polypi could be seen in the sinuses at 
operation, the pol}pi could not be seen later It seems to me that this 
observation is pi oof that drainage and ventilation peimit the diseased 
membrane to return to normal and that its exenteration is not always 
necessaiy 

Stevenson® in an excellent article leported 192 cases of chionic 
maxillary sinusitis He came to the conclusion that mtranasal suigical 
treatment is the method of choice for primary attack in all cases of 
chronic antral infection Ninety-four and two-tenths per cent of his 
patients recovered completely after this procedure 

Williams" in an excellent paper in 1935 gave credit foi the intia- 
nasal approach to A'likuhcz, who described the operation in 1886 It was 
later modified by Krause The method now used is a modification of 
Krause’s operation Williams presented a review of the literature and 
reported the end lesults obtained for 200 patients having chronic maxil- 
lary sinusitis treated at the Mayo Clinic in 1926 He felt that sufficient 
time had elapsed to judge whether the good results obtained might be 
permanent Surgical approach by way of the mfeiior meatus was the 
treatment for all the patients 

Williams divided the 200 patients into two gioups In one group, 
of 123, he had to depend on questionnaires In the other group, of 77, 
he had the opportunity of examining and detei mining the results of the 
operation For 11 patients of the latter group, results were not satis- 
factory For 5 of these 11 patients, enlargement of the window pro- 
duced a perfect result Another patient obtained a clinical cuie but 
subjectively was not relieved There was 1 failure in a case of bilateral 


5 Tucker, J C Conservatne Surgical Treatment of Chronic Maxillary 
Sinusitis, Ann Otol , Rhin & Laryng 37 631-633 (June) 1928 

6 Stevenson, W Chronic Maxillary Sinusitis An Analysis of One Hundred 
and Ninety-Two Cases That Came to Operation, Arch Otolaryng 13 506-531 
(April) 1931 

7 Williams, H L Intranasal Operation for Chronic Maxilla, y Sinusitis End 

Results in Two Hundred Cases in Which the Principles ot Kuster Were EnlDlo^ed 
JAMA 105 96-100 (July 13) 1935 ■c-mpio5ecl 
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bronchiectasis One patient’s infected fiontal sinus had been ovei- 
looked When this had been treated, a cure was obtained One patient 
suffeicd from intranasal bleeding after operation, which necessitated 
packing An ethmosphenoid infection occurred, but with appropnate 
treatment a cure was obtained For 2 other patients a Caldwell-Luc 
operation had been advised elsewhere, but institution of dry suction and 
abandonment of dail}' lavage resulted in a cure Eventually, 92 3 per 
cent of patients within this group were cured of their afflictions 

Of the group of 123 patients not seen after operation, 104 reported 
that they had expeiienced no return of their former symptoms Four 
of the 19 patients who reported unsatisfactory results were undoubt- 
edly, and 1 probably, allergic Two had severe bronchiectasis The 
pool end result for anothei was the result of undiagnosed frontal 
sinusitis A poor result ^^as obtained for 1 patient who had severe 
diabetes associated with ozena One patient who had a large choanal 
polyp was not cured Severe ostepmyelitis was the cause of another 
failure For 2 patients, failure of the surgeon to close an alveolar fistula 
was the cause of a poor lesult For another patient complete relief 
was obtained aftei a Caldwell-Luc operation had been performed and 
for another after operation on the opposite side Foui patients reported 
poor results , no cause for the failure of operation could be determined 

SUMMARY 

Two things should be considered m the treatment of every patient 
having maxillary sinusitis first, cessation of discharge and, second, 
restoration of the antral mucous membrane to as nearly normal a con- 
dition as IS possible Unnecessary destruction of the ciliated epithelium 
should be avoided A functioning mucous membrane is to be preferred 
to scar tissue 

A careful preoperative study should be made to rule out the presence 
of a dentigerous c>st or of a granuloma arising from an infected tooth 
A recent stud)^ of a series of cases with Dr Austin, of the dental depart- 
ment of the Mayo Clinic, has convinced me of the necessity of 
cooperation between the rhinologist and the dentist in conditions that 
affect the maxillary sinus 

The presence of allergia calls for special treatment The infection 
should be cleared up, but a dry antrum cannot be obtained until the 
allergic condition has been brought under control 

The presence or absence of infection in the upper sinuses should be 
determined The antrum may be merely acting as a reservoir, if such 
IS the case, draining it alone would not cure the infection 

Postoperative care is of the greatest importance Many poor results 
are directly caused by inadequate treatment My colleagues and I, of 
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the Mayo Clinic, piefei to use dry suction and completely to avoid 
lavage with aqueous solutions The patient should be seen daily , the 
contents of the antnini should be aspirated, and the suction tip should be 
moved fieely m the window to maintain its patency The patient should 
not be dismissed fiom tieatment until the antium is diy The antro- 
scope should be used for patients whose convalescence is slow 

CONCLUSIONS 

1 The intianasal window opeiation is easily and quickly accom- 
plished, with the patient under local anesthesia 

2 Tmbmate tissue is not lost when it is peifonned 

3 Reaction to it is much less severe than that following the ladical 
operation 

4 It causes a minimal amount of injuiy to the lining membiane, 
which is peimitted to letuin to as neaily noimal function as is possible 

5 Pol}poid and badly infected membianes have been seen to letuin 
to noimal after diainage and ventilation have been established 

6 Use of the antioscope is a great aid in detei mining the necessity 
of conseivative oi ladical measures 

7 The high peicentage of good results obtained with this operation 
justifies Its use in the tieatment of ceitain patients having chionic 
maxillaiy sinusitis 

8 Closure of the alveolar fistula is necessaiy if a good lesult is to be 
obtained 

9 This type of opeiation is not suitable foi antrums having 
partitions and dense antionasal walls 

10 This type of opeiation is not suitable when antrums contain 
foreign bodies or for an antrum in which the presence of a tumor is 
suspected 

In this report 1,634 cases are gatheied from the literature A good 
result was obtained in 97 per cent of these cases by the intranasal 
antial window 



END RESULTS OF INTRANASAL OPERATIONS 
ON TliE ETHMOID, FRONTAL AND 
SPHENOID SINUSES 

E R FAULKNER, MDy 

NEW \ORK 

The estimate of the end lesults of any surgical piocedure must be 
somewhat relative The experience of many operatois, however, when 
propel ly con elated, may justify some definite conclusions in establishing 
the value of an operation m the light of its final lesults 

One must always be caieful in the selection of such data if one is 
to arrive at reliable lesults The experience of some is often found to be 
untrustworthy for vaiious leasons The old maxim that experience 
teaches fools is not the tiuth but rather the opposite, that only the 
wise profit b)' expeiience 

One may almost postulate at the outset m discussing this subject 
that the results of intianasal operations on the sinus \arv directl} 
with the skill and training of the operator It is, as every one knows, a 
difficult surgical field, and perhaps nowhere m the body is it more 
necessary for a surgeon to develop the sense which the late Dr Oslei 
called “eyes m your fingei s ” This clinical sense can be developed 
only in those who have a thorough knowledge of the anatomy of the 
legion and have had in addition a long expeiience m operations on 
cadavers One must also know definitely the various pathologic proc- 
esses and be able to judge accurately the pathologic conditions which 
are amenable to opeiation For example, a type of infection of the 
ethmoid sinuses pioducing slowfy obliterating osteitis with lesultant 
atrophic changes in the membiane presents a condition foi which 
intianasal operation can offer no prospect of cure On the othei 
hand, the suppurative hyperplastic and polypoid forms can be success- 
fully leheved or cuied by an intianasal opeiation Of late a little 
tendency to disapprove of all foims of intranasal operation on the 
sinuses has been propagated among the laity and in some cases among 
vaiious groups in the medical profession Such opinions aie not war- 

T Dr Faulkner died on May 29, 1939 

Read as part of a Symposium on Final Results of Operations for Chronic 
Suppurative Paranasal Sinusitis at the Forty-Fifth Annual Meeting of the American 
Larjngological, Rhinological and Otological Society, Inc, Chicago, May 10, 1939 
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1 anted but have found some leason foi then existence m the bad lesults 
obseived fiom impel feet and incomplete opeiations 

The persistent tinkeiing m the lemoval of polypi and m the paitial 
ethmoidectomies that have come undei my own obseivation easily 
explains the wrong impiession which has pi evaded, and I should like 
to emphasize my conviction that there is about the same justification 
foi partial ethmoidectoniy as theie is foi partial mastoidectomy, even 
granting the possibility of only part of the aiea being involved When 
the cells are only paitly exenterated one has established a ceitain 
load foi infection to those lemamiiig, and even if that weie not so, 
one has left an iiregulai lagged suiface of half -opened cells which can 
nevei heal Some will become closed with scai tissue and be ceitain 
to give subsequent tiouble 

I should like to lepoit a case biiefly to illustiate that 

About fifteen yeais ago a woman came to New York to consult the best oculist 
m that city She had had a condition which had seriously damaged her left eye, 
so much so that she had no vision left She came with a histoiy of having had 
an ethmoidectomy 

Finally she fell into the hands of an oculist who could not find any other 
possible cause, so he sent the patient to me to have the sinuses reexamined I 
found that the whole posterior iidge of the ethmoid sinuses on the left side, as 
well as the sphenoid sinus, was much diseased There was only a mass of granu- 
lation tissue and pus there, the most obvious focus ever seen I could see it with- 
out the pharyngoscope or anything else I advised immediate operation, cleaned 
it out as thoioughly as I could and opened the sphenoid sinus The visual acuity 
was lestored to 20/40, which had been considered hopeless 

The exponents of the external opeiation may say that all mtianasal 
opeiations aie incomplete That is so in a good many cases, but fiom 
a long expel lence on the cadavei I can state that in the great majoiity 
of cases cells can be sufficiently lemoved to give adequate diainage to 
the few that aie left In all dissections of cadavers my colleagues and 
I used to split the head aftei the intranasal operation on the ethmoid 
sinuses, and in iieaily all cases we found some drams in the cells that 
weie theie The exception to this is a type of shallow anteiior ethmoid 
cell extending out over the roof of the oibit This cell is often missed 
in the external opeiation as well, a fact which I have pioved by a 
good many secondary external opeiations 

Let me now consider more specifically the lesults of suigical effoits 
in the fiontal, ethmoid and sphenoid sinuses The iiitianasal opeia- 
tion on the fiontal sinus has always one pin pose, viz, to enlaige the 
nasofiontal duct to provide bettei drainage and enable one to cairy 
out intrasinal tieatment Attempts aie made sometimes to tieat tins 
sinus alone by removing the antenoi end of the middle tuibinate and 
a few anteiioi ethmoid cells, a rasp being inse.ted and the passage 
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enlaiged forward I confess that I lla^e never found this a satisfac- 
tory piocedure and have almost abandoned it The ethmoid sinuses 
are practically always involved with the frontal, so I prefei to do an 
ethmoidectomy and have the frontal opening undisturbed I always 
pass an applicatoi or a cannula thiough the natural opening into the 
frontal sinus and find it stays open piovided I have all the cells removed 
behind the nasal process Subsequent treatment can then be carried 
out, and unless theie is complete degeneration of the frontal mucous 
membiane a satisfactory recoveiy follows 

Let us now consider the \aiious types of pathologic change in the 
ethmoid and sphenoid sinuses amenable to opeiation Suppuration in 
this area m the acute stages raiely calls for surgical treatment unless 
there is a rupture into the orbit and m that case it should be treated by 
an external opeiation In cases of chionic steady purulent discharge 
satisfactory suigical results follow, but a gieat deal of after-attention 
IS required A discharging frontal sinus may keep the area of the 
wound continually infected, and until it is cleared up healing will be 
unsatisfactoiy One may frequentl} find it necessary to remove exuber- 
ant gianulations, and unless the suppuiation m the fiontal sinus can 
be controlled the end result will not be satisfactoi}- I can remember 
only 1 instance m which I finally had to do an external operation on 
the frontal sinus to clean up the discharge 

The next type of pathologic condition to considei m the ethmoid 
sinuses is the hypei plastic form In many cases it is secondary to a 
low grade infection and is not necessaiil}^ allergic This is the t}pe 
most often associated with disease of the eye, optic neuritis oi some 
of the inflammatory changes in the choroid and ins In the cases of 
optic neuritis opeiation as soon as possible is impeiative I should 
like to uige this necessity on all my oculist fi lends I have seen in 
the past year the tiagedy of loss of vision due to neglect m 2 young 
patients I am certain of the coiielation of optic neuritis with posterior 
sinusitis m many cases and have seen the sad lesults of delay m making 
diagnosis, especially m the cases in which both eyes are involved, 
the patients are shifted about with stiong deteimination to consider the 
condition multiple scleiosis till it is too late A week or ten days is 
as long as they should be left untreated, though occasionally one may 
make a fan lecovery even aftei a month 

The intianasal operation on the ethmoid and sphenoid sinuses is 
the procedure of choice, and there is not a more spectacular result in 
the whole field of surgery than can be obtained in these cases if the 
patient is taken in time In cases of recurring iritis or iridocyclitis 
also satisfactoiy results aie attained when the focus of infection is 
located in the ethmoid or sphenoid sinuses 
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I shall now considei the largest gionp of conditions amenable to 
opeiation, viz, those with polypoid degeneiation They aie the ones 
with which most of the tinkering opeiations aie done, and many of 
the patients have a session with a specialist about eveiy thiee months 
The mtranasal opeiation must be done thoioughly, and then vigilance 
must be maintained foi some time afteiwaid, if this is done theie is 
slight chance of lecurrence Once the area is coveied with epithelium 
there will be little prospect of any fuither tiouble The patients them- 
selves assume an attitude more oi less of defeatism Some doctors 
perhaps encouiage them in doing that, but I have found them one of 
the most satisfactoiy types foi mtianasal opeiation 

A good many yeais ago a man came to New York, veiy much an invalid, 
supposed to have bronchiectasis He was a farmer upstate and had practically 
had to give up his work As a young man, 39 years of age, he almost resigned 
himself to a life of invalidism His nose was literally filled with polypi He 
could not breathe Both antrums weie full 

I made two sections, as I always do in such cases — I do a submucous ethmoi- 
dectomy, open the sphenoid sinuses and give them a little lespite and do the double 
radical antrectomy at the next session The patient made an excellent recovery, 
IS practically well and has been able to do his woik ever since 

I remember one time he was looking lather pensive, and I asked him what 
he was thinking about He said, “I was thinking about the thiity-nine operations 
I had before I ever saw you ” 

In following the lecoids of patients aftei mtianasal opeiations one 
must consider the final results from a local and fiom a geneial 
peispective The local effect will be a good bieathing nose and com- 
paiative though not entire fieedom fiom discharge Theie will usually 
be some mucoid discharge which does not bothei the patient much 
The piesence of crusts oi scabs afteiwaid is the lesult of an incom- 
plete operation, especially if the posteiioi part of the middle tuibmate 
has been left This mterfeies with drainage m the sphenoethmoid 
lecess and allows an accumulation of secietion theie The patients 
aie not immune to subsequent acute infections, but such infections 
are moie amenable to tieatment and do not last as long The most 
tioublesome aftei -lesult is closing of the sphenoid opening, especially 
if theie IS osteitis This may necessitate a subsequent leopening, but, 
generally speaking, if it is opened wide enough at the fiist opeiation 
and caiefully treated afterwaid a sufficient opening will be peimanent 
In cases of sinal headache there is usually some osteitis and the final 
result IS not always satisfactory This is equally tiue of the lesults of 
moie radical operations 

The geneial results depend on the condition which the operation 
was intended to cure In cases of asthma, for instance, antiectomy is 
usually needed as well, and if the condition is associated ivith polypoid 
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dcgenei atiou a thoiough opeiation in both legions produces marked 
improvement in all cases and satisfactoiy cine in some The percentage 
of good lesults with oculai complications is high With other lesions 
due to focal infection m the sinuses, such as arthiitis the results have 
not in my expeiience been satisfacton d he patients often show 
marked impiovement foi a time, hut they aie pi one to relapse I 
have found this to he line even nhen the most ladical sinal opeiation 
has been peifoimed 

A focal infection in the sphenoid sinus is peihaps the most diffi- 
cult to eiadicate, and the suigery of this sinus dcseives some special 
consideiation If the mucous membrane has not degenerated it ma} 
be treated by making a laige opening in the anteiioi in all and hoping 
tliat lesolution may take place by lestoiation of the meinhiane to normal 
function If pathologic changes render it necessar) to lemoie the 
membrane one is left with a cavit) whicli must heal by granulations 
filling it 01 h} epithelium coAenng a gianulating sui face on its walls 
In the hist instance, it usual!) becomes constantly infected with con- 
tinuous dischaige fiom broken-down granulations, and the process may 
go on foi years In order to offer much prospect of success one must 
take oft as much of the anteiioi wall as possible and a good portion 
of the flooi In the second method of healing also the process wull he 
gieatly acceleiated by the same ladical removal of the anterior w'all 
and the floor In seveial instances I have seen adhesions between the 
flooi of the sella and the sinal floor shut off a small cavit) in the pos- 
terior part, which has always pioduced seiious symptoms, so it w^ould 
seem advisable in all cases of sphenoid sinusitis in which the membrane 
has been removed to do a fanly ladical opeiation to facilitate healing 
and to prevent the occuirence of subsequent untoward lesults This 
operation can be peifoimed by the intranasal route as thoroughly as 
by the external 

In this brief resume I have endeavored to show from my own 
experience the possibility of lasting benefit fioin intranasal sinal opera- 
tions I do not considei this the sole method by any means, as many 
patients can be properly tieated only by the exteinal route, but I lather 
deplore a tendency to advocate the external method as the only one wdnch 
should be used in operations in this field I deploie also the tendency 
to denounce all kinds of operations on the sinuses, for, wdnie this 
anatomic field is difficult and vaiiable, the many excellent results 
obtained may compare favorably with the benefits from operations in 
any region of the body 



END RESULTS OF EXTERNAL OPERATIONS ON 
THE MAXILLARY SINUS 


SAMUEL SALINGER, MD 

CHICAGO 


It IS geneially agreed that ideal suigical intervention consists of the 
adequate removal of a diseased focus ^Mth the least possible trauma to 
adjacent structures and vuth a minimum sacrifice of Mtal functioning 
tissue It follows, therefore, that the moie radical the piocedure neces- 
sary for the accomplishment of the first objective the more difficult it 
becomes to attain the other two Having these facts in mind one can 
realize hov important it is to appraise the situation thoroughly in a given 
case before resorting to so-called radical surgical intenention 

Applying this logic specifically to the maxillary sinus and with a full 
realization of its implications, I have no hesitancy in stating that the 
Caldwell-Luc opeiation is the most satisfactory surgical procedure about 
the nasal accessory sinuses and the one which should yield the highest 
percentage of good results in conformity with the principles set forth at 
the beginning of this paper This statement is based on the following 
facts First, the technic is simple and easily carried out, second, the 
entire sinus is open to inspection, so that there can be no excuse for over- 
looking any pathologic tissue , third, complications and sequelae are rare, 
and, fourth, nasal function is in no way impaired 

Omitting from the present discussion the consideration of tumors, 
foreign bodies and fractures of the sinus as indications for the opera- 
tion, one must confine one’s studies to the pathologic processes affecting 
the lining membrane of the sinus, since a gieat deal depends on an 
accurate appraisal of the degree and extent of these processes In 
addition, one’s conclusions as to the effectiveness of this operation must 
be based on the relation of the local findings to the symptoms, a con- 
sideration of the patient as a whole and a determination of the degree of 
care and skill with which previous conservative treatment has been 
applied Some of these factors have been thoroughly elaborated by 
Wherry ,1 Mithoefer- and others, so that it is superfluous for me to 


Read as part of a Sjmposium on Final Results of Operations for Chronic 
Suppuratne Paranasal Sinusitis at the Forty-Fifth Annual Meeting of the Amer- 
ican Laryngological, Rhinological and Otological Societt’’, Chicaeo Mav 10 

1 Wherp W P The Nasal Accessory^ Sinuses as a Focus of Infection 

Diagnostic Methods. Tr Am Larjmg, Rhin & Otol Soc 

2 Mithcefer, W Non-Operative Treatment of Nasal Sinus Disease 

Ginec & Obst 60 587 (Feb, no 2A) 1935 " ’ 
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dwell on them at any length The points on which I desire to lay the 
most emphasis m this paper are the diagnosis of the pathologic process, 
the importance of properly assessing the local complicating factors and 
the operation itself But befoie going into detail on these items let me 
make it cleai that I never advise a Caldwell-Luc operation unless I am 
satisfied that theie exists within the antrum a degree of pathologic 
change which is beyond the hope of repair by any means short of com- 
plete removal and that the pathologic change so diagnosed is the cause 
of the symptoms for which the patient is seeking relief These are the 
premises on which I base my indications 

Roughly speaking, the pathologic changes to which I refer may be 
divided into two groups the one associated with vaiious degrees of 
local symptoms of which the patient is aware and the second more or 
less silent or occult but associated with manifestations of disorders else- 
where m the body The diagnosis of the former is usually simple The 
most frequent symptoms are nasal discharge, obstiuction to breathing, 
headaches and frequent colds Usually there is a historj^ of repeated 
attacks of coryza with or without acute sinal pain The patient may 
have undergone various minor piocedures, such as antial lavage, 
tamponade, removal of polypi and othei intianasal operations, and the 
process has manifested cycles of comparative relief between attacks, 
according to the weather and the general status of the patient’s health 
Examination during an attack reveals a purulent or mucopuiulent dis- 
charge, with or without polypi, thickened, red lateral pharyngeal bands, 
cloudiness of the antrums, usually more marked on one side, and marked 
obscurity of the shadow on a roentgenogram Between attacks the 
findings may vary from comparative normalcy within the nasal passages 
to the presence of mucopurulent discharge, polypi and a red or glazed 
pharynx In any event, regardless of the gross appearance, one finding 
IS constant, namely, a persisting cloudiness of the antrum on trans- 
illumination or a definite obscunty of the normal smal outlines on a 
roentgenogram or both Even though irrigation may yield little or no 
secretion, when one considers the past history of the patient in connection 
with the roentgen findings the conclusion that the lining membrane of 
the sinus is not normal is inescapable The last and most convincing 
means of diagnosis is the roentgenogram taken with a contrast medium 
in the sinus Although some rhinologists claim to be able to determine 
the contour of the lining membrane by flat plates alone, I myself feel 
much more confident when I can see the outlines as they are sharply 
delineated by the introduction of iodized poppyseed oil Whether the 
procedure is carried out by punctuie through the inferior meatus, by 
direct cannulation oi by displacement is of secondary importance The 
consideration that carries the greatest weight with me is the appearance 
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of a thickened, inegulai membiaiie at a time when the patient has the 
fewest subjective symptoms and a minimum of objective findings In 
other words, if the sinus looks bad when the patient feels best, theie can 
be no doubt that a chionic unresolved piocess is present which will yield 
to nothing less than ladical extiipation 

As to the second gioup, namel}^, that m which the patient’s local 
manifestations of smal disease have been minimal but he is suffering 
fiom ailments suggesting a focus of infection, one has to weigh various 
factois carefully befoie definitely concluding that the sinus is at fault 
The ailments to which I lefer aie chionic bronchitis, asthma, bronchiec- 
tasis, aithritis and neuiitis These conditions and, less fiequently, others 
have been associated with chronic maxillary sinusitis to a greater or less 
degree The question as to whether the lattei is always the etiologic 
factoi 111 the foiniei, whethei the two conditions have developed simulta- 
neously or whether the sinusitis is puiely coincidental has been thrashed 
out in the hteratuie over a numbei of years Time and space will not 
permit a thorough analysis of the many valuable contributions on this 
subject Those who are interested will find them all absti acted in the 
leviews of the hteiatuie in the Aichtves of Otolaiyngology for the past 
five years Nevertheless, a brief summary may help to clarify the situa- 
tion as it stands 

That infection may be transmitted via the lymphatics and the venous 
system fiom the antrum to the lower air passages as well as by direct 
aspiration has been pi oved experimentally by Mulhn and Ryder ® and 
Larsell ^ with the collaboration of Fenton and confirmed by others 
Second, that in many cases chronic bronchitis, bronchiectasis or asthma, 
which defied other therapeutic measuies, has cleaied up oi been largely 
ameliorated after radical operation on the sinuses has been attested by 
Clerf,® Cooke and Grove,® Manges,^ Hodge,® Kartagener and Ulrich,® 


3 Mullm, W V, and Ryder, C T Studies of the Lymph Drainage of the 
Accessory Sinuses, Laryngoscope 31 158 (March) 1921 

4 Larsell, 0 Lymphatic Pathways from the Nose Research Report, 
Arch Otolaryng 24 696 (Dec ) 1936 

5 Clerf, L H The Interrelationship of Sinus Disease and Bronchiectasis, 
with Especial Reference to Prognosis, Laryngoscope 44 568 (July) 1934 

6 Cooke, R A , and Grove, R C Relation of Asthma to Sinusitis, with 
Special Reference to Results from Surgical Treatment, Arch Int Med 56 779 
(Oct) 1935 


7 Manges, W F Accessory Sinus Infection Its Relationship to Mastoid 
and Lung Infections, Ann Int Med 9 547 (Nov ) 1935 

8 Hodge, G E Relation of Bronchiectasis to Infection of the Paranasal 
Sinuses, Arch Otolaryng 22 537 (Nov ) 1935 

9 Kartagener M and Ulr.ch, K Zur Pathogenese der Bronch.eklas.en 
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Kelley/® Haibert,” Watkins,^- Davison/' Walsh and MeyeW and 
otheis Certainly enough evidence has been forthcoming to prove the 
close relation in a laige percentage of cases When failures have resulted 
after operation on the sinuses the fault has been with the surgeon in 
neglecting to investigate the individual patient thoroughly enough An 
analysis such as was made by Goodale reveals many sources of error 
which only caieful study can eliminate Harbeit’^ adequately sum- 
marized the subject when he said that differences in reports on asthma 
were due to 

(o) absence of controls in reporting cases, (b) differences in criteria of 

diagnosis and standards of cures, (c) generalization from too few cases, (tf) obser- 
vation over too limited a period of time, (c) failure to properly e\aluate 
factors such as allergy 

That seems to sum up the case prettj' thoroughly 

With reference to aithiitis, neuritis and other painful conditions 
suggesting a focus of infection, the evidence as to cause and effect is less 
convincing than m connection with bronchial infections While post 
hoc, ergo proptei hoc testimoii) has been offeied by some excellent 
obserA'eis, scientific oi cxpeiimental proof is still scanty Nevertheless 
focal infection has been accepted by most ph\sicians and proved at 
least clinically in many excellent theses Hovevei, as applied to the 
maxillai} sinus the subject is still a mattei of conjecture The onh 
rational \\ay to evaluate the role of the maxillaiy sinus m these con- 
ditions, as well as in the bionchial conditions, is to deteimine whethei 
the sinus is normal and if it is found to be abnormal just what degree 
of change is present Also, it is highly impoitant that the historv of 
the development of all the symptoms be thoroughly studied since time 
bears great weight The situation here is not as simple as m the case 
of a suspected tooth or tonsil, the lemoval of which on slender evidence 
may be justifiable in an effort to eradicate eveiy possible source of infec- 
tion One cannot honestly adAUse a radical operation on tlie antrum 
on the basis of a mere suspicion of slight cloudiness oi haziness m a 

10 Kelley, S F The Incidence of Sinusitis and Nasal Pohpi m Bronchial 
Asthma, Laryngoscope 46 692 (Sept ) 1936 

11 Harbert, F A Review of the Relation Between Sinusitis and Pulmonarv 
Disease, U S Nav M Bull 34 52 (Jan ) 1936 

12 Watkins, A B K Oto-Rhino-Laryngological Considerations in Bronchi- 
ectasis, M J Australia 2 118 (July 25) 1936 

13 Davison, F W Chronic Sinusitis Its Relation to Chronic Bronchitis, 
Pennsyhania M J 40 821 (July) 1937 

14 Walsh, F W , and Meyer, O O Coexistence of Bronchiectasis and 
Sinusitis, Arch Int Med 61 890 (June) 1938 

15 Goodale, R L An Analysis of Seventy-Five Caces of Bronchiectasis from 
the Viewpoint of Sinus Infection, Ann Otol , Rhm & I aryng 47 347 (June) 
1938 
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roentgenogram How should one then he guided ^ When the history 
reveals a pievious sinal infection of sufficient degree to have necessitated 
more or less therapy and one which impressed itself on the patient m 
spite of a long symptomless interval, one may seriously hold the sinus 
accountable foi the constitutional condition for which he seeks relief 
This IS paiticulaily true when roentgenogiams reveal a lining mucosa 
that definitely exceeds the normal in thickness Semenov in his 
excellent work on the surgical pathology of the sinuses has shown that 
“thickening in excess of 2 mm is associated with deep seated degenera- 
tive changes in 50 per cent of the cases” And when, in addition, 
cultuies fiom aspirated iiiigating fluid yield bacteria that are particularly 
pathogenic when injected into experimental animals, one may feel even 



Fig 1 — Roentgenogram of a man aged 25 with bilateral pansinusitis w'lth 
polypi and pus A bilateral Caldwell-Luc operation with transantral exenteration 
of the sphenoid and ethmoid sinuses and intranasal operation on the frontal sinus 
was performed 

nioie certain that the sinus is the seat of a chronic infection which is 
more than likely the focus sought Certainly m doubtful cases, espe- 
cially those in tvhich a clear histoiy of preceding sinusitis is lacking, it 
should not be too much tiouble to cany out this test Another valuable 
aid to diagnosis which has perhaps not been employed as much as it 
should is the measurement of the emptying time of the sinus, as devel- 
oped by Proetz When theie is considerable delay in the expulsion of 
the injected contrast medium one is safe in assuming that ciliaiy activity 
is below' normal, wduch m itself is definite evidence of disease 

16 Semcno^, H The Surgical Patholcgv of Xasa! Sinusitis T 
111 2189 (Dec 10) 1938 ’ ■’ 


A M A 








SALINGER— EXTERNAL OPERATIONS ON SINUSES 727 

The only fly in the ointment in connection with what has thus fai 
been stated is the question of alleigy, eithei as the piedominating oi as 
a complicating factoi On this point I feai theie is still consideiable 
divcigence of opinion Semenov^® found manifest alleigy in 17 pei cent 
of his cases and equivocal alleigy m 35 4 pei cent These findings fai 
from being of negative value to the clinician aie, m my opinion, 
extiemely significant Seventeen pei cent is not as laige a piopoition 
of definitel} alleigic mucosae as one might imagine fiom the stiess that 
has been laid on allergy in geneial The majority of these cases could 
undoubtedly haAC been eliminated in the beginning by the histoiy, the 
treneial status of the nasal mucosa, and the lesults of cutaneous tests 

o 

and of examination of the aspiiated sinal fluid As foi the 35 4 per cent 
labeled instances of equivocal alleigjq even if the pieopeiative diagnosis 
of specific sensitivit} weie lacking, one would still be justified in opei- 



Fig 3 — Rcentgenogi anis of a man aged 32, with clnonic postnasal dnp, fre- 
quent colds and loss of weight A Caldwell-Luc operation revealed extensive 
polyposis A comparison is shown of films made with and without iodized poppy- 
seed oil 

ating, because the secondary infection had i educed the antial mucosa to 
a state be>ond lecoveiy even had the alleigic factors been discovered 
and removed This does not imply that the possibility of alleigic factors 
should be ignoied On the contiaiy, I believe that all ihinologists agree 
on then importance and make eveiy effoit to uncovei and eliminate 
them The impoitant point is that one must not lay too much stress 
on alleigy, unless it is manifest and unequivocal, to the exclusion of true 
infection, paiticularly in dealing with a sinus suspected of being a focus 
of infection 

Having discussed diagnostic ciiteiia as a basis for the ladical opeia- 
tion on the antrum I come now to the operation itself I stated in the 
beginning that the procedure was simple and without danger However 
I do not wish to imply that it can be attempted in an indifferent manner 


728 


ARCHIVES OF OTOLARYNGOLOGY 


or earned out without due attention to many details, which mean the 
difference between a piompt lecoveiy and delayed convalescence, with 
annoying complications and possible sequelae The points which I like 
to stress aie (1) minimum inhltiation of the soft tissues with the anes- 
thetizing solution (2) minimum trauma with retractois, (3) complete 
lemoval of all palpably diseased tissue, as well as areas not definitely 
normal, (4) thorough hemostasis, (5) drainage pci iiibbcr tube, and 
(6) as little postopei ative manipulation as possible 

Postopeiative edema of the face, in my opinion, is due to one or all 
of thiee factois, namel}, distention of the tissues b\ the injected fluid, 
too much piessure wnth the letractors and postopei atne packing Since 
minimizing the fiist tw'o of these and entirely eliminating the third I 



Fig 4 — Roentgenegrams of a man aged 44 with chronic suppuration of the 
maxillar 3 ' and ethmoid sinuses with recurring polypi Pansinusitis on the right 
was revealed by a Caldwell-Luc operation, and transantral exenteiation of the 
sphenoid and ethmoid sinuses was carried out 

have had little edema to contend w'lth In practically all my cases the 
slight swelling of the cheek which appears wnthm tw'^enty-four hours 
after operation has completely subsided within three days and has never 
caused the patient the slightest inconvenience Complete and adequate 
anesthesia may be obtained by blocking the postenoi dental, infraorbital 
and posterior palatine nerves In addition I use cocaine plugs in both 
the middle and the inferior meatus and inject the line of incision with a 
1 per cent solution of procaine hydi ochloride Prolonged pressure with 
retractors is avoided by removing them at intervals and allowing the 
soft tissues to lesume their noimal position As for postoperative pack- 
ing, I can see no good reason for its use m the antrum Packing 
ordinarily is emploved for the contiol of hemorrhage or to prevent a 
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cavit}' from collapsing Neithei of these reasons is valid in the operation 
under consideiation The sources of bleeding in my experience aie 
usually the mucous membiane itself, one of the communicating vessels 
of the alveolus or a bianch of the internal maxillary aitery which 
penetrates the posteiior wall of the sinus The bleeding fiom the soft 
tissues IS easily conti oiled by pressure with the hemostat or ligature and 
the bleeding from the bone by mashing the aperture with a curet oi 
gouge In any event, if hemostasis is complete at the conclusion of the 
operation there is little danger of postopeiative bleeding Concerning 
the question of removal of the snial lining, I am of the opinion that all 
macroscopically diseased mucosa, including doubtful areas, should be 
removed Membrane that looks soft and red, even though it is thin and 



Fig 6 — Roentgenograms of a woman aged 49 with asthma Chronic hyper- 
plasia of the maxillary and ethmoid sinuses was treated by a Caldwell-Luc opei- 
ation and transantral ethmoidectcmy 

fairly well attached to the bone, should be taken out, because it is likely 
subsequently to undergo the same degenerative changes found m the 
other, more giossly affected, portions If one has ever seen normal- 
looking mucosa in situ one can nevei f oi get its pale, almost transparent, 
glistening appearance As foi drainage, I use a fenestiated rubber 
tube of maximum diameter, which extends from the posteiior wall of 
the sinus, through the surgical fenestra, up to the anteiior nans If the 
cheek has an)'^ tendency to swell on the day after the operation the tube 
IS removed and not replaced, otheiwise, it is left in place for forty-eight 
hours Postoperative treatment consists of the application of an ice bag 
and administration of sedatives if required When the tube is lemoved 
the antrum is aspirated via the inferior meatal fenestra by means of a 
curved cannula directed toward its floor Irrigations are employed when 
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necessary Occasionally a eak solution of alcohol may be used to 
leinove old clots and counteiact odoi As a lule, however, the less 
iingation the bettei The patient may use an ephednne spiay to lelieve 
swelling of the infeiioi tuibmate, wdiich m some cases is troublesome 
Postoperative sequelae have, m my experience, been rare I have 
never seen a postopei ative cyst of the cheek, such as is repoited iiuinei- 
otis times 111 the foreign liteiatuie, noi have I evei encounteied lasting 
anesthesia of the cheek, teeth or hp The longest that any patient has 
complained of this symptom has been six months In most cases the 
primal y numbness w^ears off within two to thiee weeks Occasionally 



Fig 7 — Specimen from the case illustrated m figuie 6, showing destruction 
of epithelium, periostitis and cystic degeneration 

the gingival incision tends to remain open, but in such instances I have 
found the cause to be inadequate intranasal drainage, due to sw^ellmg 
around the fenestia In no instance, however, did the opening fail to 
close spontaneously after appiopriate local tieatment was instituted 
As to complicating factors at the time of operation, the one most 
fiequently encountered is coexisting chronic ethmoid, sphenoid or frontal 
sinusitis requiiing suigical intervention My procedure in such cases 
is to follow the Caldwell-Luc operation wnth transantral exenteiation of 
the ethmoid and sphenoid sinuses, which is easily earned out The 
anterioi cells, however, must be reached mtranasally The entire naso 
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antral wall of the middle meatus is remo\ed a wide passage being thus 
piovided from the opeiative field into the nasal cavity If the middle 
tuibmate is hyperplastic oi tends to obstruct drainage it is removed in 
pait 01 completely as the case may be In such cases, the opening in the 
inferior meatus is omitted, and the rubber tube intioduced into the 
antrum is pulled through the enlarged middle meatus into the nasal 
cavity Packing is never emplo3'ed If the frontal sinus is diseased it 
is dealt with through a separate external incision 

In looking over several hundred histones from my private files over 
twenty years of cases in which the diagnosis was chronic maxillaiy 
sinusitis I am struck by the ultra conserratism which characterized my 
treatment in the earlier cases in contrast w'lth the more aggiessive 
attitude of recent }ears, and I can truthfull} say that the latter stand 



Fig 8 — Roentgenograms of a girl aged 17 with a cough and asthma Injec- 
tion with iodized poppyseed oil shows thickening of the nasoantral wall Thickened 
polypoid mucosa, chiefly on the nasoantral wall, was removed by a Caldwell-Luc 
operation 

has more than justified itself I could cite any number of instances m 
wdnch patients returned with recurrence of symptoms year after year 
despite most careful conservative treatment, and ahvays in such cases my 
findings revealed the same recurring discharge, the same cloudy appear- 
ance on transillumination and the same obscure roentgenograms It was 
only when I began studying these cases more carefully, coordinating the 
history, the findings and the roentgenograms made wuth the aid of con- 
trast mediums, that I began to appreciate the hopelessness of prolonged 
and repeated conservative treatment and the necessity for more radical 
procedures My results for suppurative conditions, with or without 
polypi, have been at least 90 per cent perfect Ihe onlv instances in 
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Fig 9 — Above, specimen from the case illustrated in figure 8, showing 
enormous thickening and infiltration of the substrata and loss of mucosa Below, 
specimen from a case of chronic mavillar}'- sinusitis with referied pains, chronic 
cough and loss of weight, showing loss of epithelium, massive infiltration and 
areas of necrosis 
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Fig 10 — Specimen from a case of chronic sinusitis m which a previous incom- 
plete operation had been performed, showing (above) chronic inflammatory changes 
uith fibrosis and (below) thickened mucosa and polypoid formations 
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which pol3^pi 01 dischaige has leappeared weie those in which coexist- 
ing ethmoiditis was inadequately treated My lesults for chronic bron- 
chitis, asthma and other nonspecific pulmonary conditions have been as 
good as those of the authois I have quoted, although the actual number 
of cases is not laige enough to constitute an impressive statistical study 
Nevertheless, I can state most emphaticallv that I have nevei been dis- 
appointed in the opeiation when my pieopeiative diagnosis was based 
on sound facts and caieful study and when possible alleigic factors had 
been thoroughly investigated and taken care of 

In conclusion I say again that the ladical opeiation on the antium 
has m my hands proved to be the most uniformly successful and satis- 
factory^ opeiation of the entire smal lepeitoire and that success m its 
application depends on the sciupulous caie with which the local piocess 
IS studied and the i elation to constitutional f actoi s appi aised, the degree 
of skill applied in its peiformance and the attention that is paid to disease 
in the othei sinuses 



END RESULTS OF EXTERNAL OPERATIONS 
ON THE FRONTAL, ETHMOID AND 
SPHENOID SINUSES 

M F ARBUCKLE, MD 

ST LOUIS 

In arranging this s}mposium the piesiclent, Dr Lillie, expressed a 
desire to have presented at this meeting a thorough review which 
would cover as completel}' as possible the results obtained by opera- 
tions on the \aiious sinuses The subject of “External Opeiations on 
the Fiontal, Ethmoid and Sphenoid Sinuses” ^\as assigned to me 

The task of checking up on the cases has been much gi eater than 
anticipated, and I am afraid that I have not been able to examine the 
lecoids in anything like all the cases a\ailable, e\en in my own piactice 
I find that fiom 1921 to 1939 I have operated foi sinal disease m 
approximately 600 cases in the Barnes Hospital alone During this 
study I have been able to check up on a sufficient number of cases 
to gam adequate and most interesting information One of the most 
interesting facts bi ought forth in this study is the tremendous decrease 
in the nuinbei of operations on the sinuses This is undoubtedl} the 
direct result of increased knowledge of the manifestations of alleigic 
reactions The evidence that so-called sinusitis fiequently is of allergic 
origin and sometimes the lesult of endocrine disturbance is so impor- 
tant and so convincing that I ha\e digiesscd in older to discuss these 
featuies 

Rhinologists have seen the rise of popularity of surgical treatment 
of smal disease on the basis that infection was the undei lying cause in 
all cases Dm mg all this tune in a certain numbei of cases lelief was 
not obtained by such tieatment They then found that many such con- 
ditions are not of infectious origin but aie alleigic Accordingly the 
popularity of opeiative treatment has deci eased almost to the exclusion 
of certain types of suigical intervention m favor of antiallergic treat- 
ment and, occasionally, endociine tieatment 

A large and rapidly increasing group, of which I am one, feels 
that allerg}'^ is a most important factor in the cause, oi one might say is 

From the Department of Otolarvngology, Wabhington University School of 
Medicine 

Read as part of a Symposium on Final Results of Operations for Chronic 
Suppurative Paranasal Sinusitis at the Forty-Fifth Annual Meeting of the American 
Laryngological, Rhmological and Otological Societj, Inc, Chicago, May 10, 1939 
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“the cause/’ of the complaint m well ovei half of all peisons sufifering 
with symptoms of siiial disturbance and that when the condition is 
coriectly diagnosed and properly treated operation is contraindicated 
except when such a person has an infection in his sinus of a type 
for the relief of which surgical intervention is indicated Theiefoie, 
the necessity of differential diagnosis between infectious sinusitis and 
allergic sinusitis is obvious 

There is no reason wh} a person with allergy should not get an 
infection Indeed, he is more likely to get a tioublesome infection 
than is one with normal mucosa When such a person does get an 
infection which requires surgical drainage, the mere fact that he has 
allergy should not be allowed to interfere with his getting the proper 
treatment Furthermore, I have found that many allergic persons on 
whom I have operated for the relief of suppurative sinusitis and who 
have continued to have allergic manifestations fiom time to time feel 
that they have been markedly benefited by the operation, because then 
allergic reactions are not attended with the pain and other disabling 
symptoms which they foimerly had and infections occui less frequently 
and do not disable them as formeily 

A comparison of the methods of studying smal disease now and in 
the preallergy days is of inteiest Theie is one fact, so well set foith 
by the example of Greenfield Sluder, which has not been altered, viz , 
the importance of a thorough knowledge of the anatomy of the sinuses 
He was under the impression until late in his life, too late foi him to 
have an opportunity for real work on anothei basis, that infection was 
the sole underlying cause of sinusitis It is now known, of course — 
and I speak for myself — that many of the clinical entities described 
by him as of infectious oiigin in reality are pait and parcel of allergic 
manifestations Such for example are “vacuum headache,” “lower half 
headache” and “the neck-arm-shoulder syndrome ” Roentgen studies of 
the sinuses were made in his day, to be sure, but differentiation was 
usually not made between the density caused by thickness of the mem- 
brane due to allergy and by that resulting from infection 

In 1922 I made notes in the records of numerous patients in the 
wards of the St Louis Children’s Hospital in which I described pus 
recovered from the maxillary sinuses, for example, as either thick and 
white or varying between green and yellow, with the comment that 
with the latter a more virulent type of infection seemed to be present 
but also the patients showed improvement after operation more uni- 
formly than did those from whose sinuses the thick white pus had 
been recovered in preoperative study This antedated microscopic study 
of the cellular composition of the nasal secretions and of the blood for 
eosinophiha, and I well lemember Dr Hansel’s early efforts along this 
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line and how foolish and useless I thought they were In my own 
piactice, smears fiom the nasal secretions aie now studied in ever) 
case In addition, blood smeais are often made, and the th}ioid func- 
tion is studied, in seaiching foi the cause not only of symptoms 
leferable to the nasal sinuses but of unexplained vertigo and tinnitus 
It has been my expeiience that in hypothyioidism the appearance of 
the interioi of the nose often suggests the condition, and many times 
a basal metabolism test made because of this symptom alone confirms 
the diagnosis, although the typical bodily changes usuall}' seen with 
hypothyroidism, such as increased fat, pallor, dry skin and dry falling 
hair, aie not always present The blood piessure is likely to be below 
normal and the free hydrochloric acid in the gastric juice low or absent 
The outline of a contrast medium (lodi/ed oil) in the sinuses is likely 
to be smooth with allergy and irregular or jagged with infection 
Cultuies may be steiile with allergj'' but not with infectious sinusitis 
The history, of course, is of first importance, and to be dependable it 
must be taken b}- the ihmologist himself E\en then the facts needed 
for a diagnosis may in some cases be elicited with difficulty or not at 
all, and one may be obliged to go through with tests, e\en to the 
point of trial and eiror and sometimes total exclusion b}’’ hospitalizing 
the patient A helpful and simple method of stud} for detecting the 

unknown cause of headache ascribed by the patient and his doctor to 

sinusitis IS a daily chart of food intake with a record of attacks of 
headache entered at the time of occurience 

This may all sound complicated, and at times it is, but I have 
found that when necessarj’^ it pays in the long run In attempting to 
differentiate between infection and alleigy as a cause of headache, I am 
convinced, the help obtainable from a specialist in the field of allergy 
is of the greatest importance to the patient and to the rhmologist 
In many cases the cause is so obscure that long and patient search is 
necessary. Dr C M Stroud, of St Louis, has helped me m a number 
of such cases, particularly with a group of patients apparently sensi- 
tive to molds, for whom the diagnosis was proved by a change of 

residence and by cutaneous tests 

For diainage of the ethmoid and sphenoid sinuses I do Sluder’s 
operation It is the safest and most efficacious method of operation 
on these sinuses that I know of I feel that it is not possible for me 
to do intranasal operations on the frontal and maxillaiy sinuses as 
satisfactorily as external operations Surgical intervention on the sinuses 
IS difficult at best When it is done without visualizing the field on 
which one is operating one may, with a certain amount of reason, 
expect poor results For this reason, I piefer to operate on the sinuses 
by the external loute whenever possible and always when opening the 
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frontal, maxillaiy or ethmoid sinuses in cases of osteomyelitis or of 
orbital abscess Foi simple diainage of the ethmoid and sphenoid 
sinuses, Sludei’s opeiation has pioved satisfactory in my hands 

Operations on the fiontal or maxillaiy sinus or the othei sinuses, 
foi that mattei, in cases of allergic persons should be earned out only 
after thorough antiallergic tieatment, except, of couise, when the need 
foi opeiation is so urgent as not to peimit of delay By this plan a 
large peicentage of patients, who in the past would have been opeiated 
on, have lesponded most satisfactorily to antiallergic treatment, with 
the lesult that opeiation was rendeied unnecessaiy This has been 
found to be true in cases m which a few years ago one would have 
thought by all the rules that opeiation should be cairied out As a 
rule when allergic sinuses aie opeiated on symptoms disappear foi 
from six weeks to six months, usually for a period midway between, 
after which the allergic symptoms recur when the patient is exposed 
to allergens to which he is sensitive With this cleaily undei stood 
there is no reason why opeiations on the sinuses should not be earned 
out when indicated 

A few case leports will suffice to bring out some of the points I 
have in mind 

The first is that of J F , a man aged 27 when he repci ted to me for treatment 
in 1928 His chief complaint was headache and frequent attacks of cold in the 
head He had huge sinuses The diagnosis of sinusitis of the maxillary and frontal 
sinuses, bilateral, was made External operations on the frontal and maxillary 
sinuses were done The results of the operation were not notably satisfactory, 
although thickened membrane and pus were removed from the sinuses opened The 
patient was acquainted with one of the best known rhinologists m New York, 
who communicated with me frequently while I was carying out the treatment 
Later he moved back to New York, and because of continued symptoms he was 
seen by this mutual friend He was told that the treatment I had given him was 
all right as far as it went but that it had not gone far enough Another operation 
on his frontal sinus was proposed and earned out with similar results Then the 
rhinologist died, and when the patient was seen by his successor he w^as told, 
according to his story to me recently, that his second series of operations had 
been inadequate and that he needed further operation, which was carried out with 
identical results On Aug S, 1938, ten and one-half years after I had first seen 
the patient, he came into my office, much the worse for wear physically, mentally 
and financially but with his headache as of old It was apparent that the external 
walls of the frontal sinuses, which had been prominent when I had last seen him 
had been removed in New York, permitting the skin to fall back against the pos- 
terior wall of the sinus 

When he returned, his first statement was “Well, here I am back again 
still crazy with headache, but I haven’t any money with which to pay you " My 
response was that if he would let me study him there would be no charge I 
suspected that headaches were allergic, and my first step was to study smears from 
I..S nos. These svere loaded sv„h e 03 .n 0 ph.ls It ttas pla.nly ev.den, Lm 
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historj that his headache was allergic, and wdicii his nose was c\ainiiicd this 
opinion was supported bv the findings I show'cd him how to 1 cep a dailj chart 
of food intake of e\ci\ sort and how' to make cntiies of the occurrence of the 
attacks of lieadache One month later the patient returned from a trip to tiie 
west coast to report to me w'lth great plcasuie and satisfaction that the source 
of his trouble had at last been found lie had discoccrcd bj referring liack to 
the chart that everj time he ate wheat flour or came in contact with wheat he 
had an attack of severe headache On May 4, 1939, his witc called to report to 
me that if he ate wdiitc bread he had an attack of headache and that after tliej 
had discoveied this and while he was abstaining from wheat flour, he had an 
attack of headache while passing through a large wheat field in South Dakota, 
So long as he avoided wheat he was all right 

On the other hand, I w ish to report the case of R M , a man of 22 \ hen I 
first saw lum on May 26, 1925 He had multiple infectious sinusitis and also 
asthma, wath more or less continuous purulent secretions from his ethmoid and 
sphenoid sinuses These sinuses were drained by the Sluder technic, with the 
result that his nasal symptoms were and still arc remarkably relicecd and he has 
practically quit having headaches or asthma When he gets an acute cold and 
his nose is blocked and poljpi begin to appear, lie is entirclj relieved with one 
01 two local treatments and is kept comfortable 

Another case is that of E H , a woman of 33 when first seen on Sept 28, 1925, 
with pansmusitis with infection and allcrgv She had terrific headache, and during 
the attacks she was disabled bj the pain and vomiting which accompanied them 
She had copious discharge of pus and moderate hjpothvToidism After all her 
sinuses had been operated on and she had been giv en thvroid and w irned to refrain 
from taking alcohol and certain articles of diet, she made a satisfactor> recover) 
and IS still well so far as headache is concerned The accompanjing photograph 
demonstrates the lack of deformit) from external operations on the frontal sinuses, 
although deformity is not infrequentlj a drawback in such operations when the 
incision IS not properly placed 

C C, a white woman, was 41 when seen July 28, 1926, with bilateral ethmoid, 
sphenoid and maxillary sinusitis w'lth attacks of headache so extremelj severe as 
to confine her to bed for as long as two weeks at a time, for the relief of which 
large doses of morphine were inadequate The sinuses were operated on in 1926 
according to the method referred to I see the patient frequently sociallj , and she 
IS still free of headache and delighted with the results of her operation 

In over 600 cases of opeiation, there has been but 1 death, that of 
a patient who had an abscess of the frontal lobe, which was a direct 
extension from an infection of the frontal sinus, and m this case the 
patient’s family refused operation for seveial days, and the patient, 
when operated on, had been in a coma for thiee oi four days 

There is no reason for any deformity or other unsatisfactory 
cosmetic result Medication along the line of endocrine function 
undoubtedly helps to restore tonus and increase the resistance to 
infection 

Parenthetically, I should like to remark that I hav'^e seen a number 
of persons who had nasal cavities filled with polypoid tissue in the 
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eaily stage of development in whom the pol}pi have disappeared with 
antialleigic tieatment and lemamed away until then giowth was stimu- 
lated by another cold oi continued exposuie to some alleigen Polypoid 
tissue which has become fibiotic does not disappeai with such tieatment 
Aftei leviewing this senes of cases, my opinion already foimed is 
boine out, i e, that diffeiential diagnosis of the cause of sinusitis is 
necessaiy befoie tieatment is instituted, that when sinusitis is piesent 



Photograph of patient E H after external operation on the frontal sinuses 


111 an allergic patient tieatment along antialleigic lines should be tried 
befoie operation, unless the patient has some condition, such, for 
example, as oibital osteomyelitis, which threatens his life When opera- 
tion on the fiontal or maxillaiy sinuses is needed, external opeiation 
offers the best opportunity for thorough work and is followed by the 
most satisfactory results Many patients who have a combination of 

infectious and allergic sinusitis requite suigical intervention to obtain 
relief 


539 North Grand A\cnue 
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DISCUSSION OF PAPERS ON RESULTS OF OPERATION 
FOR CHRONIC SUPPURATIVE PARANASAL SINUSITIS 

Dr Frank J Novak Jr , Chicago I feel that in handling any chronic antral 
infection caused by a dental disorder or its treatment, witli the production of a 
fistula, deep, sharp curettage and an immediate flap operation to close the defect 
are essential 

Dr Arthur W Proetz, St Louis I am in complete accord with everj' word 
that Dr Hempstead has said Dr Faulkner said, “Partial ethmoidectomy is just 
as unsatisfactory as partial mastoidectomy” To mj' mind, the tw'O things are 
not comparable because of the difference in mechanics betw'een the mastoid and 
the ethmoid In the first place, the ethmoid is supplied with a functioning organ, 
the ostium, which one is only too prone to regard as a mere hole in the wall 
It IS supplied also with cilia, which not only can function but almost ahvays do, 
even in badly infected sinuses Dr Barnhill, in his courses, has repeatedly brought 
out clearly that if a surgeon is allowed to operate to the best of his ability on a 
cadaver to remove all the cells that he can find and then begins to take the skull 
apart he will find that he has not got them all, in most cases It is not the leaving 
behind of those few' cells that produces the bad end results, but it is the opening 
of the skull so wide m looking for them that it can never again take care of itself 

The lining of tlie sphenoid sinus is sparsclj supplied with glands The air in 

the sinus changes only once everj hour or so, and it can be kept humid and the 
cilia kept functioning by the few glands that exist there If the whole of the face 
of the sphenoid sinus is taken away, including the ostium, it cannot close, try as 

It will (Goodness knows it wants to close') If one makes it impossible for it 

to close, so that a blast of air is continually entering and destrojmg whatever 
cilia might tend to regenerate, one has put it in such a condition that it can never 
take care of itself and there is always a residue of more or less thickened, stickj 
secretion, made so because the air has access to it That secretion, under those 
conditions is always a fine culture medium The first breeze that comes along 
reinfects the sinus, and this happens again and again 

Dr Eugene R Lew'is, Los Angeles I think attention should be directed to 
the patient who has the disease This symposium left me with the impiession of 
a composite picture of most of the materials that I can remember having been pre- 
sented in these meetings for the last twenty -five years I think the precedent 
should be carefully relegated to the past, and the members of this society should 
attempt to devote themselves to something new in its place 

Dr Burt R Shurly, Detroit There are some guinea pig hospitals and 
guinea pig physicians in this country who would do a good thing for themselves 
by broadening out and becoming more humanitarian, recognizing that the patient 
IS an individual and must be studied from that standpoint 

In many hundreds of operations for sinal diseases, the procedure outlined by 
Dr Hempstead has been exactly mine 

Dr William L Culbert, New York It was mentioned that either a part 
or all of the middle turbinate can be remov'ed, which of course can be, and is, 
easily done, but I think that the middle turbinate is the center of the physiologic 
structure of the nose, and sometimes when one sees a patient who has had exen- 
teration of all the sinuses for pansinusitis one discovers that the nose has been 
exenterated rather than the sinuses 

The middle turbinate, I believe, can almost always be saved, no matter what 
else is being done m the nose 

Dr Sam E Roberts, Kansas City, Mo After one has attended and par- 
ticipated in these meetings for twenty-five years, it is a great satisfaction to see 
a more conservative view being taken on sinal disease I defy anybody to do a 
complete exenteration of the ethmoid sinuses It simply cannot be done, nor can 
one do a complete mastoidectomy There are certain cells in various places that 
one cannot reach 
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Dr Joseph C Beck, Chicago The pathologic changes of the bone in the 
sinuses are to be considered first For instance, if one has had a virulent infection 
to begin with and has had localized thiombotic areas in the bone that will require 
d long time for exfoliation, how can one expect by removing the membrane to 
have a healing of the piocess? There are small tracts underneath, as can be 
shown by the microscope if not bj the naked eye The mucous membrane itself, 
as Dr Furstenberg showed, has undergone sclerotic changes, both sclerosis of 
the vessels and thrombosis, which can be seen in the specimens examined There 
IS the secret of the failures, the underlying pathologic changes 

Dr Thomas E Carmody, Denver One does not wish to treat such conditions 
conservatively or radically but to treat them rationally 

Dr Lee M Hurd, New York To do a good ethmoidectomy, one first must 
do a subsection of the flaccid septum, so that one can get a diagonal view of the 
ethmoid area The next step is to take out all the middle turbinate Then one is 
perfectly safe and can get out most of the ethmoid cells 

Dr French K Hansel, St Louis I should like to emphasize the importance 
of routine studies of the nasal secretions Just as among children, I feel that many 
conditions among adults are not recognized as allergic The patients are not 
typical sneezei s They have stuffy noses and hypei plastic changes in the ethmoid , 
some have polyposis 

In many such cases, one finds that controlling the allergy first pioduces such 
marked improvement that conservative ladical surgical treatment can be used 
instead of the more radical types 

Dr John F Barnhill, Miami Beach, Fla A great deal has been said about 
allergy I am coming to the conclusion that allergy is secondary and that many 
of the conditions that are being treated are secondary I am somewhat of the 
opinion that one must look to the physiologist as well as to the general physician 
and the surgeon befoie one will be able to cure all one’s patients There are cer- 
tain patients with sinal disease that will get well of themselves Theie are certain 
patients that almost any rhinologist can cure I am convinced that there are a 
large number that nobody will ever cure There are physiologic, pathologic and 
anatomic reasons foi this 



ATRESIA OF THE EXTERNAL AUDITORY MEATUS 
canalization by ellctrocoagulation 

JOEL N NOVICIC, MD, M St (Mfd ) 

WASHINGTON, 1) C 

Atresia of the external auditor} meatus is by no means uncommon 
Unfortunately, in some cases it lemains unrecognized, mIhIc others fail 
to find their way into the literature 

On the basis of the etiologic factors, atresia is grossly classified as 
congenital or acquired The abnormal embr}ologic e\ents lesponsible 
for congenital atresia have been discussed in detail m the splendid work 
of Lyman Richards 

Accoidmg to Richaids,^ the outer ear develops m a peculiar manner 
It begins as a pitlike indentation of the external cutaneous surface in 
the region of the future auricle The pit extends inward for a short 
distance in the direction of the first gill cleft From its inner end a 
solid cord of ectoderm extends mw'ard and becomes expanded medially 
into a disklike plate, lying on an oblique plane just outside the cavity 
of the middle ear The next piocess is canalization from w'lthm out- 
ward of the disk, which splits into two layeis, tympanic and meatal, 
the former lying against the ectodeimal w^all of the middle ear and 
separated from the latter by a thin layer of mesoderm This foims the 
future drum membrane Canalization continues outw'ard until the inter- 
vening cord of ectoderm hollows into a tube and becomes continuous 
with the pitlike invagination Deviation from the noimal embryologic 
sequence of events will lesult in incomplete canalization and atresia of 
the canal 

Acquired atresia, on the other hand, may result from any of a 
number of causes, such as chronic purulent otitis media, otitis externa, 
chronic eczema, trauma to the canal, exostosis and new' growths This 
type of atresia is probably more prevalent and less complicated than 
the congenital foim 

Diagnosis of atresia of the external auditory meatus is often difficult 
and IS dependent on the location of the obstruction When the obstruc- 

From the Department of Otolaryngology, George Washington University 
Medical School 

Read before the Section of Ophthalmology and Otolaryngology of the District 
of Columbia Medical Society, April 21, 1939 

1 Richards, L Congenital Atresia of the External Auditory Meatus, Ann 
Otol, Rhin & Laryng 42 692 (Sept) 1933 
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tion IS in the caitilaginons portion of the canal diagnosis is compaiatively 
easy The closei the obstiuction is to the external end of the canal, 
the shortei is the canal as compaied with that on the good side, and 
the easiei is the diagnosis 

If the obstruction, on the othei hand, is in the osseous portion of the 
canal, diagnosis is extiemely difficult The closei the obstiuction is to 
the normal position of the dium, the more difficult is the diagnosis In 
such cases one often mistakes the obstruction foi the noimal tympanic 
membrane These points are well brought out in the following case 


REPORT OF A CASE 


L S , a white man aged 37, consulted me on Sept 30, 1938, at which time he 
complained of sharp pain and marked deafness in the left ear This attack came 
on a few horns before I saw him and was similar to several other attacks he had 
had in the past twentj'^ years According to the history, the patient first complained 
of difficulty in the left ear in 1919, at which time simple irrigation afforded lelief 
In 1925, while a student at Boston, he had a similar experience with his ear and 
consulted the otologist at the Massachusetts General Hospital Again simple 
irrigation of the ear was successful m allaying the symptoms In 1930, while he 
was taking a shower, some water entered his left ear and caused him severe pain 
- and deafness He consulted a local otologist and obtained relief after the wax 
was washed out of the ear In June, 1938, he experienced marked stuffiness in 
the left ear and consulted another otologist He was told that he had a perforation 
in the drum and that treatment would be directed toward closing it This time 
the treatment seemed to be of no avail Subsequently, another otologist advised 
him of infection in that ear and prescribed antiseptic ear drops This treatment 
also failed to bring about a satisfactorj’^ result, and one month later he had the 
attack during which I first saw him Prior to the onset of these attacks he had at 
no time had any trouble with the ear, though the heaiing in it was alwavs 
muffled 


Physical examination revealed the following data The throat was normal 
There was a moderate deflection in the lower poition of the septum posterioily 
The right ear was perfectly normal The left canal seemed to be shorter, greater 
111 diameter and straighter than the right In its couise inward it tapered off 
and terminated in a concave wall, fleshy in appearance, devoid of landmarks and 
marginal definement and not sensitive to touch 

There was no isthmus or angulation m the canal, and this made it possible to 
view It entire, as well as the wall at its inner end, without pulling the auricle 
upward and backward Measuring the length of the two canals, I found the left 
to be 1 5 cm shoiter than the right The appearance of the wall left me puzzled, 
and I could not decide at the time whether it was a true tympanic membrane at 
the innei end of the canal 


I then proceeded to clean out of the canal a certain amount of epithelial debus 
mixed with wax In the midst of this manipulation the patient exclaimed that 
his pain was gone and that the hearing had returned Furthei examination 
levealed a tiny opening m the upper postenoi quadrant of the supposed drum 
Passing a blunt probe through this perforation I came on another cavity directed 
niedialh and with an axis forming an obtuse angle with that of the canal external 
to the membrane The probe was stopped m its course inuard bv a membranous 
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obstruction which was sensitive to touch Closing the perforation with a piece of 
thin rubber tissue, I found that the deafness and discomfort returned At this 
time I decided that the first wall was a membranous stricture and not a true 
tympanic membrane To corroborate my diagnosis I had roentgenograms made of 
both canals after plugging them with cotton soaked in iodized poppyseed oil They 
readily demonstrated the differences m shape and length of the canals 

Further examination revealed that the eustachian tube on the affected side w’as 
patent and that the hearing of the left ear, though less than that of the right, 
was fairly good In the words of the patient, “the hearing was back but muffled ” 
I informed the patient of my diagnosis and advised him that I would enlarge 
the existing perfoiation by removing the fleshy wall He consented to this but 
refused to have it done by excision of the membrane I then decided to burn 
away the membrane with electrocoagulation With each treatment the opening 
became larger and the hearing noticeably better Treatment was stopped when 
the hearing on the left side was equal to that on the right At this time enough 
of the membrane was burned away, and it was possible to view the canal beyond it 



Fig 1 — Lateral roentgenologic views of both mastoids with cotton soaked in 
iodized poppyseed oil plugging both external canals 1 his demonstrates the absence 
of infection in the mastoids 

It w'as normal in direction, and at the end of it I could see part of a dull gra> 
membrane, which I assumed to be the normal tvmpanic membrane 

At the completion of treatment roentgenograms were again made of the canals 
after they had been plugged with iodized poppyseed oil on cotton At this time, 
as IS seen on the plates, the cotton in the left ear went beyond the obstruction, 
shownng the length of the affected canal to be equal to that of the good side 

This case is of interest because of the following facts (1) the ease 
with tvhich the obstruction can be mistaken for the true tympanic mem- 
brane, (2) the difficulty in determining the classification of the condi- 
tion, (3) the impoitance of a complete history, m which, as was true 
m this case, one often finds a clue to the conect diagnosis, and (4) the 
possibility of remedying the condition by means other than the knife 
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Diagnosis in this case \\as difficult liccaiise the obstiiiction was in 
the osseous poition of the canal Adam Poht/cci “ spoke of such diffi- 
culty thiity-five yeais ago and slated that when the obstiuction is close 
to the dium one must take cognizance of the following points (1) 
definement of the margins of giowth, (2) the absence of the short 
piocess of the malleus and (3) the shoitei distance between the deeper 
paits and the external auditoiy oiifice on the aftected side than on the 
good side 

The classification of this defoimity as to t}pe was lathei difficult 
AI} fiist impicssion was that I was dealing with congenital atiesia 
But the absence of a coexisting malfoimation m aii} of the othei paits 



Fig 2 — Above, antei oposteuor view of the mastoids , the dark areas demon- 
strate the extent of the canal on each side, the left canal is much shorter than 
the right , the canals are filled with cotton soaked in iodized poppyseed oil Below, 
the same after the left external auditory meatus was recanahzed by means of 
electrocoagulation , the canals seem to be of the same length 

of the ear deteried me fiom this opinion On the other hand, there 
seem to be no definite etiologic factors for acquii ed atresia 

Consequently, I thought it best to canvass the opinions of some 
nationally known otolai yngologists, and I am quoting from their 
communications 


2 Politzer, A A Text-Book of the Diseases of the Ear, ed 4, translated 
and edited by M J Ballin and C L Heller, London, Baillieie, Tindall & Cox 
1902, p 216 
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Harold Hays ® 

My own feeling in the matter is that the atresia resulted from some inflammatory 
process m the auditory canal, of which the patient might have been unaware 

George M Coates ^ 

I have once or twice, I think, seen what appealed to be cicatricial closuies of the 
canal external to the drum, but not for a long while I do not know what the cause 
of them IS It is possible that they might be congenital, but I suspect that some 
trauma may have been responsible I reallj' do not know 

Lyman Richards ® 

To me the best explanation of this problem seems to be congenital atresia of the 
left canal with periodic occlusion of the isthmus by cerumen and epithelial debris 
I should sa)’^ that the method of treatment was most commendable and ingenious 

Three othei otologists to whom I have written have, at the time of 
writing, failed to render an opinion in the case 

The treatment of atresia of the external auditor}" canal advused by 
all authorities is surgical removal of the obstruction followed by implan- 
tation of a Thieisch graft Unless the membranous septum is unusually 
thin, the procedure is fraught with difficulties because of the limited 
space to work m and the profuse bleeding encountered Electro- 
coagulation, on the other hand, is, in my estimation, a much cleaner and 
easier method Complete anesthesia in the obstructed area was difficult 
to obtain I applied a 10 per cent solution of cocaine hydrochloride 
topically without good lesults The patient, howev'er, did not seem to 
experience much pain or burning sensation when the current was applied, 
and I was able to recanalize the ear without any difficulty 

In conclusion, I wish to stress the following points (1) the diffi- 
culty in determining the classification of the condition, (2) the ease with 
which such a deformity can be ov"erlooked, (3) the importance of 
taking a thorough and detailed history and caiefully analyzing it and 
(4) the feasibility of substituting the electrocoagulation needle for the 
knife m the surgical treatment of such a defoimity 

3 Hays, H Personal communication to the author. May 4, 1939 

4 Coates, G M Personal communication to the author, Alay 5, 1939 

5 Richards, L Personal communication to the author, Alay 8, 1939 



SHORT ^YAVE DIATHERMY IN TREATMENT 
OF NASAL SINUSITIS 


■\ R HOLLENDFR, D 

BnACii, iLA 

Y'lth the mtioduction of cliatheim} as a new and moie effective 
thei mothei apentic agent as coinpaied with the then available methods 
of conve}ing external heat to the body, effoits weie made to apply this 
agent in the management of nasal sinusitis The lesults have not been 
such as to encouiage its geneial use in ihinologic practice For reasons 
to be set foith, the advent of shoit nave diatheimy ga\e an impetus to 
renewed expeiimental and clinical leseaich nith a view to obtaining 
favoiable effects on ceitain mflammatoiy piocesses The lesults of 
this leseaich ha\e hi ought about the piesent tendenc} to include the 
newel agent alone or as an adjunct to othei measuies in the management 
of inflammatoi) piocesses of the accessoiy nasal cavities 

Actual and alleged differences between the oldei, oi conventional, 
type of diathermy and the latei types of short wave diatheimy neces- 
sitate a brief reference as a common basis foi discussion of the clinical 
aspects under consideration 

The entire problem has been tersely disposed of by the Council on 
Physical Therapy of the Amei ican Medical Association ^ m these words 

Medical diathermy is the therapeutic use of heat generated in the body tissues 
by a high frequency current which has insufficient local intensity to produce tem- 
peratures high enough to destroy the tissues or impair their vitality Such currents 
are applied locallj’' by three methods (1) conventional long wave diathermy, con- 
tact metal electrodes being used, (2) short wave diathermy with an electric field, 
air-spaced or insulated electrodes being used, and (3) short wave diathermy with 
an electromagnetic field method, a cable being used 

In conventional or long wave diathermy the frequency of oscillation is usually 
from one-half to three million cj^cles pei second' In short wave diathermy the 
frequency of oscillations may be from ten million to 100 million cycles a second 

Claims have been advanced by certain authors that shoit wave dia- 
thermy IS an entirely new and distinct method of therapy because, apart 
from its acknowledged ability to produce heat in depth, it possesses 
peculiar physiologic and biologic properties affecting cellular life, an 
assertion not devoid of a certain element of mysteriousness This phase 

1 Medical Diathermy, report of the Council on Physical Therapy, JAMA 
112 2046 (May 20) 1939 
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of the problem is disposed of by the Council in the statement “In the 
light of present observations, the concensus seems to be that no physio- 
logic effects other than those attributable to heat have been substan- 
tiated,” a statement with which I am in full accord 

There is, however, no question that a diffeience between the two 
types of diathermy mentioned does exist This diffeience, to which I 
shall lefer latei in greater detail, consists essentially in the fact that 
shoit wave diatheimy easily overcomes the ohmic resistance offered 
to the oidinary diathermic cuirent by osseous structures and therefore 
IS capable of creating heat in bones, a factor which at once suggests 
new therapeutic possibilities in regions of the human body containing 
bon}^ stiuctures, and therefore m the management of nasal sinusitis 

RATIONALE OF HEAT THERAPY 

It was Bier - who first pointed out the role of inflammation as a 
natural leaction in repair of disease processes Diseased accessoiy nasal 
sinuses do not differ pathological!}' fiom other organs with infectious 
processes, so that a remedy effective in one pait of the body should 
prove equally beneficial in an analogous situation elsewhere The 
employment of heat for its localized, hyperemic effect is not new, having 
been the mainstay of pioneei workers in electi otherapy The most 
effective method of inducing heat on the surface of or m the body has 
been the chief objective of modem mvestigatoi s ® and nas led to the 
intioduction of improved souices of heat energ}' for this purpose 

The analgesic effect of local heat is well recognized It is also known 
that local heat irradiation increases local tissue metabolism, permitting a 
more rapid defensive response to disease With increased vitality of 
the tissues, resorptive powers enable resolution to take place moie readily, 
unless hindered by intervening forces 

The evolution of artificial heating souices has involved a large 
number of objects and appliances, the difference in most of them being 
one of technical convenience rathei than of therapeutic superiority The 
signal difference is not so much m the manner of pioduction of heat 
as in the fact that by diathermy heat may be produced at levels con- 
siderably below that of the subcutis As has been mentioned, the main 
advantage obtained from short wave diathermy is the indisputable fact 

2 Bier, A Hyperemia as a Curative Remedy, ed 2, Leipzig, F C W Vogel 

1905 

3 Hollender, A R , and Cottle, M H Diathermic Studies on the Eye and Ear, 
Arch Otolarjmg 3 438 (May) 1926 Moncneff, W F , Coulter, J S , and 
Holmquest, H J Experimental Studies in Diathermy Applied to the Eye and 
Orbit, Am J Ophth 16 193 (March) 1932 
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that It cieates heat at much gieatei depths than was possible with con- 
ventional diatheimy, and that bony stiuctuies which piesent an almost 
insurmountable obstacle to the penetiation of the longer waves aie easily 
passed through by the shoit waves Considering the osseous stiucture 
of the head and face, it is evident that the tieatment of sinusitis has 
been rendeied more effective by the added use of shoit wave diatheimy ^ 
Aside fiom the hypeiemic action, deep heat stimulates the flow of 
lymph and, if continued for a length of time, pi oduces edema Analgesia 
may be attiibuted to these phenomena, since they control infection 
through the vei}* mciease of the inflammatory process Accordingly, 
the concept is justified that inflammation is a natuial defensive leaction 
which should be augmented within ceitam limits rather than suppressed, 
and that the theiapeutic value of heat is asciibable to hyperemia and 
hypeilymphia 

INDICATIONS AND LIMITATIONS 

While all that has been said applies at least in pait to heat fiom any 
source, that pioduced by the high fiequency cuiient cieates the phe- 
nomena at greatei intensity To this should be added that with con- 
ventional diatherni} one hesitated to risk its application m cases of acute 
suppurative processes without drainage fiist having been established 
Experience has shown that this limitation does not obtain with shoit 
wave diathermy While this method can be safely applied to empyemic 
conditions of any of the sinuses, claims of European woikers ° that 
surgical intervention is obviated have not been substantiated 

Short wave diatheimy is not a panacea, and only in a few instances 
has it pioduced favorable results without the additional use of other 
measuies The tendency to employ diathermy alone in the tieatment of 
nasal sinusitis is objectionable Fuithermore, its use without an exact 
diagnosis having been made, as is often the case with ceitam piac- 
titioners, is likely to place this valuable agent in the categoiy of unscien- 
tific piocedures When a pathologic piocess is such that it obviously 
can be eiadicated only by operation, piecious time will be lost m seeking 
to obtain relief from nonsurgical therapy 

The proper selection of cases is one of the piimaiy requisites foi the 
scientific utilization of shoit wave diatheimy as a therapeutic adjuvant 
It IS essential to difterentiate the various types of sinus disease, and for 
this purpose ever)'- clinical and laboiatory means should be lesorted to 
111 Older to assuie a correct diagnosis 

4 Kobak, D Radiathermy in Medicine, Arch Phys Therapy 16 5 (Jan ) 

1935 

5 Hollender, A R Clinical Evaluation of Short-Wave Diatheimy in Oto- 
laryngology, Eye, Ear, Nose & Throat Monthly 16 410 (Tan ) 1938 

6 Schhephake, E The Importance of Ultra-High Frequency Therapy, Arch 
Phys Therapy 14 389 (July) 1933 
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In spite of what has been said legaiding the applicability of shoit 
wave diathermy to acute suppurative processes, drainage should be 
established in every case at the propei time This is lightly emphasized 
in the lepoit^ of the Council on Physical Therap}, which states 

Infra-red irradiation and medical diatherm 3 aie usetul adjuncts to other treat- 
ment after adequate drainage has been established Medical diathermy is of value 
as an aid m the relief of pain , the frontal and maxillary sinuses are the ones most 
suitable for treatment 

REVIEW or PROGRESS 

Seveial workeis have investigated the Aalue of short ttatc diathermy 
m the treatment of nasal sinusitis In most instances local tissue 
tempeiature was not appreciably elevated, or was elevated only slightly 
Tebbutt " expressed the opinion that topical heat is of definite value 
despite the diop m temperature in the sinuses, explaining, however, 
that this phenomenon is appaiently a part of the mechanism involved 
m the regulation of the temperatuie of the bod)’’ In an effort to 
reconcile the favorable clinical effects with the expeiimental findings, 
Andreen and Osborne® conjectmed 

The benefit received from such methods is due m part to an increased circulation 
leading to an active hyperemia lather than any change m temperature 

Bierman® expressed the belief that heat is definitely of value in the 
treatment of sinus disease He and his co-workers observed maiked 
relief from pain after the application of shoit wave diathermy Many 
of his patients had been undei treatment by specialists foi years 
Talia reported satisfactory results fiom the tieatment of chronic 
sinusitis by short waves According to him, the patients who do not 
respond favorably to this treatment do not improve under any form of 
medical treatment and therefore should be subjected to operative therapy 

CLINICAL STUDIES 

With a view to evaluating correctly short wave diathermy in treat- 
ment of disease of the nasal sinuses, I repeated the temperature studies 
of Andreen and Osborne ® and of Rosenwasser and Bierman In 

7 Tebbutt, H K Effect of Physical Agents on the Temperature of the 
Nasal Sinuses, Arch Otolaryng 22 733 (Dec ) 1935 

8 Andreen, M A , and Osborne, S L Measurements of the Temperature of 
the Maxillary Sinus After Treatment by Various Methods of Heating A Com- 
parative Study, Arch Otolaryng 24 331 (Sept ) 1936 

9 Bierman, W Short-Wave Currents, Arch Phys Therapy 18 79 (Feb ) 

1937 

10 Talia, F La marconiterapia nelle sinusiti croniche. Arch di radiol 13 23 
(Jan -April) 1937, abstracted, JAMA 109 1408 (Oct 23) 1937 

11 Rosenwasser, H , and Bierman, W Effect of the Short-Wave Current on 
the Temperature of the Paranasal Sinuses, Arch Otolarjmg 25 555 (May) 1937 
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20 selected cases of acute exaceibation of maxillaiy sinusitis, in which 
the taking of tempeiatuies through a window was feasible, the following 
results weie gnen In 10, theie was an elevation of tempeiatuie rang- 
ing fiom 0 6 to 1 5 F , in 4 theie was no gain or loss, and in the 
lemaining 6 theie weie losses langing fiom 0 4 to 1 F No analgesic 
was applied intianasally pievious to the expei iments, because earlier 
woik had shown that cocaine and othei anesthetics influence the results 
The treatments weie gnen wuth an -spaced electiodes ovei the affected 
antium foi peiiods of fifteen minutes, and in all cases the same appa- 
ratus w'as employed 

In a second senes of IS cases of acute maxillaiy sinusitis, shoit wave 
diatheini} (from a 6 metei appaiatus) was applied wathout resoit to 
any other therap} In a contiol gioup oithodox procedures w'-eie 
employed wnthout shoit wave diatheimy, and in a thud gioup short 
wave treatment w^as added to accepted loutine measuies In the first 
gioup, after foui da_\s, 6 of the patients had to be given relief by 
nrigation, shrinkage and suction The most favoiable i espouse was 
obtained in the thud gioup, in wdnch shoit wave theiapy w'-as combined 
wuth loutine treatment of the sinuses The most unfavoiable result was 
noted in the gioup tieated by shoit w-’aves alone In judging lesults, 
factois such as pain, tenderness, charactei of discharge, facility of 
drainage, constitutional symptoms and results of tiansillummation weie 
taken into consideiation When it was believed that tieatment had been 
completed, as detei mined by the factors mentioned, roentgenogiams were 
made and compared wath the oiiginal Sufficient time was permitted 
to pass before a result w^as consideied as final 

In a third series of 14 selected cases of chronic maxillaiy sinusitis 
(mflammator)'- and suppurative, but not definitely hypei plastic), in 
which the patients had pieviously been subjected to numerous nonsurgi- 
cal methods of treatment over peiiods varying from one to five yeais, 
diatheimy w’^as tried to evaluate its effectiveness Seven patients were 
treated with diathermy alone, and 7 had the benefit also of intranasal 
and constitutional remedies Of the 7 who had shoit wave diathermy 
alone, only 1 showed moderate improvement, m the other gioup of 
7, 2 show^ed a decided favorable change, and in only 1 was the improve- 
ment slight These two groups of patients were treated over a period 
of one year, with an intermission after each course of fifteen appli- 
cations During the latter part of the trials the periods of treatment were 
extended to twenty minutes, but these had to be reduced because they 
produced temporal y discomfort In the earlier courses treatments 
were given daily, subsequent courses consisted of applications on alter- 
nate days Here, as in the experiment with the acute conditions 
previously described, the same factors were used to judge possible 
clinical changes 
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COMMENT 

These studies demonsliate Ihiee impoitant facts in connection with 
the use of short wave diatheimy in treatment of acute and chronic 
nasal sinusitis 

1 Short wave diatheimy is not in itself sufficiently effective in 
tieatment of acute sinusitis to be employed to the exclusion of other 
recognized therapeutic proceduies 

2 Short wa\e diatheimy is not a curative method of treatment of 
chionic sinusitis, when used either alone or in combination with other 
nonsurgical measures 

3 Short wave diatheimy is an effective aid to indicated accepted 
procedures in cases of acute sinusitis, hastening the abatement of symp- 
toms and shortening the course of the disease 

Fiom these observations it is evident that claims of other woikeis 
in uncontrolled cases cannot be accepted as accurate Furthermore, 
there is an element of danger in the treatment of acute nasal sinusitis 
when short wave diathermy, or any other single piocedure, is employed 
without regard for immediate improvement of intianasal and sinal 
ventilation and drainage It seems futile to employ short wave dia- 
thermy in cases of chronic sinus disease which has persisted over long 
periods in spite of other intensive methods of therapy 

SUMMARY 

1 The introduction of short wave diathermy has led to a more 
general utilization of heat theiapy in the management of inflammatory 
processes 

2 Local deep heating of the anatomic aieas in which the sinuses 
are situated produces analgesia through hyperemia and hyperlymphia, 
improves tissue metabolism, increases resorption and consequently brings 
about a more rapid defensive response to infection 

3 Proper selection of cases is one of the primary prerequisites for 
the scientific utilization of short wave diathermy as a therapeutic agent 
in cases of nasal sinusitis 

4 Experiments reveal that local tissue temperatui e is not appreciably 
elevated, or is elevated only slightly, a fact which is not altogethei 
reconcilable with clinical results, especially in cases of acute sinusitis 

5 Short wave diathermy is not in itself sufficiently effective as a 
therapeutic agent in acute sinusitis and may occasionally lead to serious 
consequences when conventional treatment is omitted 

6 Short wave diathermy is an effective therapeutic aid to other 
procedures in cases of acute maxillary sinusitis, but is practically value- 
less in the large majority of cases of chionic disease of the maxillary 
sinus 



TREATMENT OF ACUTE SUPPURATIVE 
OTITIS MEDIA 

DOES DOUCHING OF THE EAR SPREAD INFECIION TO THE 

MASIOID CELLS’ 

OTTO C HIRST, M D 

PHILAUrLPIIIA 

This discussion piesupposes a diagnosis of acute suppuiative otitis 
media and a patient piesented with a dischaiging ear fiom eithei spon- 
taneous luptuie 01 incision of the tympanic membiane 

The objects to be attained by tieatment in addition to symptomatic 
lelief include, as outlined by Macfailaii’^ m 1931, (1) bactenologic 
determination of the type of infection, (2) lemoval of local or geneiai 
causes of leinfection, (3) seeming and maintaining of good diamage, 
(4) aseptic cleansing, (5) teimination of the dischaige and (6) restoia- 
tion of healing These objectives aie still excellent guides to tieatment 

BACTERIOLOGIC DETERMINATION OF THE T\PE OF INFECTION 

The bactenologic detei niination of the type of infection is more 
impoitant today than m 1931 for two leasons Fust, it leads the 
physician to a knowledge of what is to be expected duiing the couise of 
the two gross types — those caused by the sti eptococcus and those caused 
by the staphylococcus This knowledge is extiemely helpful in the out- 
lining of treatment, paiticulaily m the event that the suppurative otitis 
media is complicated by acute mastoiditis The pathologic pictuie and 
fuither complications are not alike, and the two types demand diffeient 
tieatment Second, it is well known that sulfanilamide is most useful m 
the treatment of otitic infections due to beta hemolytic streptococci and to 
ceitam of the pneumococci While it seems feasible that it might prove 
effective against all organisms producing an exotoxin, the knowledge that 
one’s patient has an infection due to a hemolytic streptococcus oi the 
pneumococcus type III demands treatment with sulfanilamide oi one 
of Its related compounds 

Read at the monthly staff meeting of the Hospital of the Protestant Episcopal 
Church, Philadelphia, April 27, 1938, and at a regular meeting of the Bucks County 
Medical Society, June 8, 1938 

From the department of otolaryngolog)% seivice B, of the Hospital of the 
Protestant Episcopal Church and the otorhinologic service of Dr George M 
Coates, Graduate School of Medicine, University of Pennsyhania 

1 Macfarlan, D Lecture to the students of the Graduate School of Medicine, 
University of Pennsylvania, 1931 
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My expel lence with this drug coincides with the mounting cuies 
repoited in the literature 

Until more is known of the drug, this form of chemotherapy is an 
excellent adjunct to, but not a substitute foi, surgical measures for otitic 
infections As in most cases acute suppuiatne otitis media is due to the 
stieptococcus, I believe sulfanilamide should be used fiom early in the 
com se until the patient is cured oi it is proved that the invading organism 
IS of a type not destroyed by the aid of sulfanilamide 

REMOVAL or LOCAL CALSES OF REINFECTION 

In consideimg the removal of local causes, it must be remembered 
that the eustachian tube is a part of the middle ear. that in children it is 
shorter and moie patulous and that most infections of the middle ear arc 
secondary to infections of the nasophaijnx and sinuses 

Treatment of the middle ear should theiefore include treatment of 
the nasopharjmx, sinuses and eustachian tubes Measures instituted to 
combat infection and inflammation of these parts will help m normally 
coni eying infectious matei lal through the eustachian tube to the pharynx 
An aural discharge will continue fiom the external canal until it can be 
conveyed through the eustachian tube 

On this score, in an endeavoi to secure bettei aeration and drainage 
of the nose and sinuses, I use 0 5 to 1 per cent ephedrine hydrochloride 
in a 0 6 per cent saline solution, 5 to 40 drops in each nostril according to 
the age of the patient, alternated every two hours with the vapor of 
benzedrine When drops are used, the patient is placed in the Pioetz 
head-low position 

Inhalation of benzedrine is particularly useful in i educing the 
inflammation about the mouths of the eustachian tubes Swallowing with 
the nostrils closed will help in starting exudates through the eustachian 
tubes to the pharynx 

After the acute sjraptoms subside, adenoids or other masses about 
the pharyngeal mouths of the eustachian tubes should be removed 

It has been my experience that, with careful instruction m the method 
of administering the nasal drops, the more thoiough the treatment of the 
nasopharynx and sinuses, the more rapidly the appearance of tubal 
patency will result, and with it will come normal drainage of the ear 

Drainage, a primary requisite of treatment, will be hampered by any 
obstruction in the external canal This may include inspissated pus, 
epithelial scales, wads of macerated skin flakes oi closure of the external 
meatus, secondary to complicating diffuse external otitis 

MAINTAINING DRAINAGE 

As to maintaining free drainage and aseptic cleansing, considerable 
partisan argument has arisen at times regarding the merits of the 
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so-called “cliy” and “wet” methods of tieatment iii cleansing an acutely 
suppuiating middle eai Some otologists have suspected that iiiigation 
01 douching of the eai foi acute otitis media spieads infection to the 
mastoid cells 

Of couise, all aie awaie that theie is a class of fulminating conditions 
m the piesence of which the mastoid cells and middle eai become 
involved smiultaneoush Mastoiditis in these instances is not due to 
the letention of pus w’llhm the tympanic cavity, to its obstiuction m 
the external meatus oi to the aftei -tieatment Consequently, one cannot 
expect to obMate the mastoiditis b) aity mannei of otologic tieatment 
to maintain diainagc, since the etiologic factoi is not mteifeience wnth 
adequate diainage 

The diy tieatment, on the othei hand, piesupposes peisonal attention 
b} the physician at such fiequent intenals that foi piactical pin poses 
in dispensai}^ and most piivate piactices it is laiely available in the 
aieiage case 

To deteimine whethci iiiigation solutions entei mastoid an spaces, 
Shapiio,- m 1933, iiiigated the eai wnth a 1 pei cent solution of methyl- 
thionine chloiide (methylene blue) one horn prioi to mastoid opeiation 
In 5 cases no tiace of the dye w^as discoveied in the mastoid cavity 

In an expeiiment on 2 cadaveis he completely lemoved the tympanic 
membianes and similaily injected the dye He allow^ed the fluid to 
lemain in the external canal and middle eai of the fiist cadavei It was 
found in the cells at mastoidectomy He stated the belief that the solu- 
tion penetiated the mastoid cells as soon as the coitex w^as opened per- 
mitting the escape of an 

In the expel iment on the second cadavei he f ollow^ed the same technic 
but used moie foice and diied the canal befoie opening the coitex The 
dye was found staining the throat as it had passed thiough the eustachian 
tube The mastoid cells, how^evei, weie fiee from dye 

He concluded fiom his expeiiments that when solutions aie injected 
into the middle eai they covei the only outlet for the an, the aditus ad 
antium, and, since the an cannot escape, the solution cannot entei 

1 believe this conclusion to be eironeous It was found possible to fill 
a bottle having a inch (0 32 cm ) mouth with solution by a continuous 
stieam dnected against the mouth As an bubbled out, due to the pres- 
sure of the stieam, the solution diopped into the bottle either m the 
upiiglit 01 111 the hoiizoiital position Similaily, a solution passed by 
stieam thiough the external meatus could leach the mastoid cells 

It has been my expeiience that most advocates of the so-called “wet 
method” of ti eating acute otitis do not iriigate the ears wuth a large 

2 Shapiro, D Iriigation of the Eai in Acute Otitis Media, Aich Otolaryng 
17 384 (Maich) 1933 
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amount of solution from an inigating can but advise the use of the 1 
ounce (30 cc ) pear-shaped lubber bulb with a soft, tapeied end 

The attendant is instiucted to diiect the stieam along tlie meatal 
walls and not against the drum membiane Pain and vertigo follow 
carelessness m this legaid To permit better flow of the solution, the 
canals m adults aie stiaightened b)^ pulling the auricle up and back, and 
ill children, doun and back Straightening the canal also prevents 
retained solution, inteinal to the isthmus, from maceiating its walls The 
canal is thus douched until the letuin flow is clear Four or 5 ounces 
(120 to 150 cc ) of solution is usually sufficient Ihe canal is then 
dried by first blowing an into it with the rubber bulb and then applying 
long, firmly rolled, cylindnc cotton pledgets 

To simulate their technic moie closely, in 1935 and 1936 I douched the 
eais of 10 patients with acute mastoiditis and 3 with chronic mastoiditis 
with a 1 pel cent solution of meth 3 dthionine chloride (methylene blue) 
immediately befoie mastoidectom}' 

One patient with a chionic condition had a laige perfoialion of the 
tympanic membiane, and 2 had acute exaceibation of a chronic infection 
with a small perforation Of the 10 patients with an acute condition, 
4 had had pievious myiingotomy , 5 had had spontaneous rupture of the 
tympanic membrane before being brought to the clinic, and 1 had had 
myiingotomy performed despite spontaneous i npture The ears were not 
dried of the solution before opeiation, and no tiace of the dye was found 
in the piesence of an acute condition or of a chronic condition with a 
small perforation of the tympanic membrane It was found, however, 
m the antral cell of the patient with a chronic condition and a large per- 
foration of the drum membrane 

In addition to using this technic at operation I performed similar 
experiments on 3 cadaver eais The tympanic membrane of 1 was 
incised The drum membranes of the others weie absent The canals 
and middle eais weie thoroughly dried before mastoidectomy Methyl- 
thionme chloride (methylene blue) solution was found in the 3 mastoid 
processes 

With this expeuence and that of the dye being found at opeiation on 
the patient who had chronic mastoiditis with a large peiforation of the 
tympanic membiane, I am compelled to diffei with Shapiro and state 
that It ts possible to carry infection from the external canal to the mastoid 
cells in the presence of a chronic condition with a large peiforation 
This IS probably one of the reasons why some patients with chronic 
suppurative otitis media are not cured by the douching treatment of 
their ears 

I agree with Shapiro and have proved to my satisfaction that it is not 
possible to carry infection to the mastoid cells in the presence of an 
acute condition 
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I believe that it is the acute swelling ot the mucosa, the i datively 
small peifoiation and the high position of the aditus ad antium m rela- 
tion to the line of incision of the myimgotomy oi the spontaneous per- 
foiation which pi event douching solutions fiom enteimg the mastoid 
cells m the presence of an acute condition 

ASEPTIC CLEANSING 

As to aseptic cleansing, those who uphold the value of douching or 
II ligations have used vaiious solutions, including solution of formalde- 
hyde, chloiine, the d}es, alcohol, meicury bichloiide, bone acid and 
physiologic solution of sodium chloiide Solutions of alcohol and 
of foimaldehyde cause a consideiable burning sensation following 
then use m the piesence of an acute condition and theiefoie aie not 
widely used Weak alcoholic solutions aie not bactericidal Solutions 
of chloiide and of meicuiy bichloiide aie not generally used because of 
the increased likelihood of maceiation of the meatal skin So, by heritage 
and empiiicism, otologists have had given to them the almost umveisal 
use of bone acid solution This solution is only weakly bacteriostatic 
and definitely nongeimicidal 

The newel, noniintatmg salts of meicury have been leported 
definitely germicidal by Schamberg, Kolmei and Raiziss ® and 100 per 
cent effective for antisepsis of the skin by Birkhaug ^ They aie non- 
irntating to the skin in proper dilution They are compatible with 95 pei 
cent alcohol One of them, the anhydnde of 4, nitro-5-hydioxymercuri- 
orthociesol (metaphen), containing about 56 pei cent meicuiy, was 
selected foi use When used eveiy two or three hours in a 1 to 10,000 
dilution, it was found not to maceiate oi irritate the skin in acute cases 

The proneness of the meatal skin to fissures, fui uncles and acute 
diffuse external otitis is well known In a majoiity of the cases observed 
acute suppurative otitis media is complicated by external otitis as a lesiilt 
of the initating discharge Gleason® made the following statement 

Diffuse inflammation of the [external] auditory canal varies m character from 
a simple erythema of the skin to severe periostitis [of the canal] The 

disease [is] usually [limited to] the osseous portion of the canal, but it 

may extend to the auricle, and, by periosteal continuity, to the periauricular and mas- 
toid regions, causing abscess and necrosis 

3 Schamberg, J , Kolmer, J , and Raiziss, G A New and Superior Mer- 
curial Germicide, J A M A 68 1458 (May 19) 1917 

4 Birkhaug, K E Metaphen (4-Nitro-3, 5-Bisacetoxy-Mercuri-2-Cresol) 

A Comparative Study of Commonly Used Disinfectants and Antiseptics, J A 
M A 95 917 (Sept 27) 1930 

5 Gleason, E B A Manual of Diseases of the Nose, Throat and Ear, ed 2, 
Philadelphia, W B Saunders Company, 1910, p 337 
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The last-named condition is often difficult to diftcicntiate from acute 
mastoiditis and certainl} complicates the treatment 

I ha\e lepeatedly heaid patients with simple cr}thcma comphim of 
seveie pain wdien the cotton piobe is passed ovci tlie area and believe 
that much of the pam of wdiich patients complain wdiile haMiig an acute 
condition competently tieatcd is due to the complicating' external otitis 
Theiefoie, measuies to pi event or tieat the external otitis should be 
included in the tieatment of the suppurating middle car d his can be 
accomplished b) douching the dischaiges from the external canal b} a 
geimicidal solution and applying a bland antiseptic ointment to the 
meatal w^alls 

Aftei the acute condition has subsided, usuall} in scien to fourteen 
da 3 S, alcohol is added to the meicurial geimicide because of its astringent 
effect on the mucosa I stait wuth 35 to 40 j)ci cent alcohol gradual!} 
mci easing the strength of the alcohol to 95 pei cent Later m the course 
of the infection, as the higher percentage of alcohol is reached, some 
patients complain of its burning sensation This can be obiiated by 
instilling 5 diops of a 2 per cent solution of pontocaine hydiochlonde 
five minutes befoie the douche Schmidt® stated 

[The astringent action of alcohol] gnes the exudate a bettei outlet through 
the wider hole in the tjmpanic membrane 

When the hole m the tympanic membrane is widened bj the shrinkage 

and the Eustachian tube is opened for outflow' of the exudate, and the greatly 
thickened mucous membrane of the middle car has shrunk through the astringent 
effect of the alcohol, the best conditions [ha\e been produced] for 

ventilation [and drainage] of the mastoid cells 

Macfailan ' concluded 

There is no excuse to allow the ear to dischaige indefinitch, nor 

intermittently 

If methods such as are here suggested, are conscicntioiislv carried out and 
the discharge continues [longer than eight w'eeks, drainage through the 

external auditory meatus is evidently inadequate, and a] simple mastoid operation 
should be done [Possible general ana local causes of prolonged discharge must 
first be eliminated ] 

All these interests are directed [not only tow aid the prevention of 

further complications but] tow'ard the preservation of hearing, the loss of which is 
so often irrepaiable 

CONCLUSIONS 

1 Undei oidinaiy cii cumstances, douching of an acutely suppurating 
middle eai will not carry infection into the mastoid cells 

6 Schmidt, V Treatment of Acute Suppurative Otitis Media bv Svimging 
w'lth Alcohol, J Laryng & Otol 50 594 (Aug ) 1935 

7 Macfarlan D Methods of Caring for the Dischaigmg Ear, Pennsylvania 
M J 36 29 (Oct ) 1932 
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2 The meicuiials o{ the oithociesol gioup, alone or with alcohol, 
are satisfactoiy douching solutions 

3 The tieatment of external otitis should be included along with 
that of suppuiating otitis media 

4 Sulfanilamide theiapy can be used to advantage in the treatment 
of the majoiity of acute otitic infections 

5 Otitic suppuiations, continuing eight weeks or longei, demand 
simple mastoidectoni} as a measure directed toward the pieservation 
of hearing 



BENIGN CYSTS AND ADAMANTINOMAS 
OF THE JAWS 

FRED Z HAVENS, MD 

ROCIIESTFR, MINN 

C}sts and c^stlike lesions of the jaws aie encounteiecl frequently 
Adamantinomas aie i datively laie Manj of the so-called dentigerous 
and radiculai cysts are small, but these and ceitam othei c\sts maj 
become large This paper deals mainly with laigei cysts and with 
adamantinomas It is based on a study of a series of 198 cases of 
benign cyst and of 58 cases of adamantinoma, appioximatel} a third 
of the cases in each group having come moie or less closely under ni} 
observation 

In the second month of fetal life ^ infolding of the gingival epi- 
thelium takes place to form the dental iidge At mteivals along the 
dental ridge epithelial buds push into the mesoderm, these become 
pedunculated and bulbous and are then known as “enamel organs ’’ In 
the fourth month the mesoderm pushes into the deepei surface of the 
bulbous enamel organ, mvaginating it and conveiting it into a bell-shaped 
structure (fig 1) On the innei and outer surfaces of the bell are thin 
layers of flat epithelial cells, which aie sometimes called the “inner and 
outer tunics ” Those epithelial cells that fill the space betw een them 
assume a stellate form, with mucoid material m the interspaces, and 
comprise the stellate reticulum 

The mvaginating mass of connective tissue is knowm as the “dental 
papilla ” Its outer cells become specialized to produce dentin, while 
those of the cential poition eventually become the pulp of the tooth A 
single layer of epithelial cells of the inner tunic lying next to the ciowm 
portion of the dental papilla becomes specialized to pioduce enamel 
These are the ameloblasts The inner and outer tunics of the enamel 
organ ovei the root portion of the dental papilla become compressed 
to form a loop or duplication which enciicles the forming root This is 
knowm as the “sheath of Hertwig” and is thought to deteimine the shape 
of the root and to regulate the formation of dentin Duiing this piocess 

From the Section on Laryngology, Oral and Plastic Surgery, The Maj o Clinic 

Presented as a candidate’s thesis to the American Larjngological, Rhinological 
and Otological Society, Inc 

1 Kronfeld, R (a) Histopathology of the Teeth and Their Surrounding 
Structures, Philadelphia, Lea & Febiger, 1933, (b) Dental Histology and Com- 
paratiye Dental Anatomy, ibid , 1937 
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small gioups of epithelial cells become detached fiom it and embedded 
m the sui rounding connective tissue These, togethei with occasional 
peisisting lemnants of Hei twig’s sheath oi of other poitions of the 
enamel oigan, make up the epithelial “debus” of Melassez, whose theoiy 
that ceitain cysts and tumois of the jaws aiise fiom this “debus” is 
accepted geneially 



Fig 1 (fiom Kronfeld,^'’ with pei mission of the author) — Bell-shaped enamel 
organ at the deciduous cuspid of a human embryo of the fifth fetal month, OE 
indicates oral epithelium, DL, dental lamina, Pg, anlage of permanent cuspid 
located on the lingual side of the enamel organ of the deciduous cuspid, OEE, 
outer enamel epithelium, SR, stellate reticulum, Si, stratum intermedium, lEE, 
inner enamel epithelium , DP, dental papilla , CT, connective tissue of tooth follicle 
{OEE IS referred to m the text as the “outer tunic,” Si plus lEE are together 
referred to as the “inner tunic ”) 

The teim “odontoma” is used to include tumors and cysts of the jaws 
which originate from dental embryonic remnants The type of tumoi 
01 cyst aiising as a result of proliferation of these epithelial remnants 
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depends not only on the type of cells fiom which it oiiginates but also on 
the degree of their diffeientiation If a tuinoi of well differentiated 
cells originates fiom the remnants of the tunics or of the stellate 
reticulum, cystic degeneration occurs, with the formation of an epithe- 
hum-hned, mucus-filled cyst (follicular cyst) The proliferating cells 
may resemble those of the layer of ameloblasts and result m a solid 
tumor, which is usually, though not always, calcified (solid odontoma) 
If little or no diflfeientiation occuis, a tumoi made up of nests of 
embryonic cells (adamantinoma) lesults The solid odontoma ^\lll not 
be considered in this paper except to point out that when uncalcified it 
may be indistinguishable roentgenographically from a cyst 

For clinical consideration of cystic odontomas and of benign c}sts of 
the jaws of nondental origin the following outline is helpful 

1 Cystic odontomas 

(a) Follicular cists 

(1) Those containing an associated tooth 

(2) Those not containing an associated tooth 

(b) Adamantinomas 

2 Cysts of inflammatory origin 

3 Cysts of traumatic origin 

4 Cysts of indeterminate origin 

5 Cysts developing from nondental embnonic rests 

(a) Median anterior maxillary cists 

(b) Facial cleft cysts 

In the differential diagnosis the following lesions must be borne in 
mind Clinically and i oentgenologically any of them may be indis- 
tinguishable from a cyst Exploiation and biopsy may be necessar)’- to 
establish the true diagnosis 

1 Giant cell tumor 

2 Uncalcified solid odontoma 

3 Fibroma 

4 Dermoid 

5 Angioma 

6 Hemangioendothelioma 

7 Metastatic malignant tumor 

8 Osteitis fibrosa cystica 

9 Paget’s disease 

10 Fibrocystic disease 

11 Sarcoma 

12 Chondroma 

13 Squamous cell epithelioma invading the jaw 
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FOLLICULAR CYSTS 

Recalling that the developing tooth is siiiiounded by those poitions 
of the enamel oigan vhich noimally nndeigo atiophy (the stellate 
leticulnm, the outer tunic and all but the single layei of enamel-foiming 
cells fioin the iniiei tunic), one leadily sees that if a cyst foims as a 
lesult of prolifeiation beginning in leinnants of any of these stiuctuies 
Ijing supeificial to a tooth, its eiuption will be inteifeied with and the 
cyst will be likely to suiiound the tooth moie oi less completely If 
the process begins alongside the tooth, its eiuption may continue with 
little or no distuibance, and the cyst may come to he below oi paitially 
suiiounding its root With the enlargement of the cyst and lesorption 
of the suiiounding bone, it may finally come to undeilie oi paitially 
suiiound the loots of seveial teeth 

In cases in which i oentgenologic examination leveals a cyst con- 
taining a tooth, it can often be noted that a tooth is absent fiom the 
numbei noimally piesent m that region Occasionally, however, the 
full quota of teeth aie piesent, and the tooth in the cyst proves to be an 
anomalous one Raiely, a tooth is missing and a cyst is found which 
does not contain a tooth , m such cases one must assume that the enamel 
oigan failed to function 

These cysts affect males and females with about equal frequency, and 
they are a little moie likely to be found in the lowei than in the upper 
jaw They aie discoveied with equal frequency in the third, fourth, 
fifth and sixth decades of life, about half as fiequently m the second 
and seventh decades and only occasionally at othei ages The youngest 
patient at the Mayo Clime was a child of 20 months 

Follicular cysts may pioduce no symptoms and be found only on 
routine roentgenologic examination When present, symptoms most 
often are of six months’ duiation or less, although some patients 
describe symptoms dating back as long as two yeais and occasionally 
longer One patient at the Mayo Clinic had had tiouble for thnty years 
Painless swelling is the complaint most frequently noted Painful swell- 
ing, swelling with discharge and a peisistent sinus after extraction of a 
tooth aie each noted occasionally 

The diagnosis usually can be made with leasonable assurance on 
roentgenologic examination The smooth bony cavity is clearly outlined 
without evidence of thickening of the maigins The cyst almost always 
is unilocular 

Treatment consists of complete lemoval of the lining membrane and 
of one wall of the bony cavity m order to convert it into a saucer-like 
depiession The lining usually strips out leadily Recuirence larely 
follows this method of tieatment 
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Some have advocated simply opening the C} st and inserting a drain- 
age tube foi a period sufficient to peimit continuous epithch/ation 
between the lining of the cyst and the mucous membrane of the mouth 
It has been claimed that if this is done the cavity evcntuall} will dis- 
appear I have had no expeiience \\ith this method 

On microscopic examination follicular cysts usually arc found to be 
lined with squamous epithelial cells Long-continued infection may 
destroy the epithelial lining, in which case thick fibrous inflammatory 
tissue replaces it 

CYSTS or INI LAMM \TOR\ ORIGIN 

Cysts of inflammatory origin aie know'ii as “radicular casts’’ and 
result from infection at the tip of a pulpless tooth 1 hey may or may 
not have an epithelial lining, which is believed to develop from fragments 
or remnants of Hertwug’s sheath If an epithelial rest lies in the w'all 
of an abscess, the cells proliferate to provide a lining foi the cavity of 
the abscess 

Usually these cysts are small, and often they adhere to the root wflien 
the tooth IS extracted Occasionally they become large, and unless there 
IS an associated pulpless tooth they may be indistinguishable from 
follicular cysts of the type w Inch contain no tooth 

Stafne - called attention to the apparent development of similar cysts 
around letamed deciduous loots He leported a case m wffiich a 
radiopaque nodule surrounded b\ a cystic caMty w'as seen in the loent- 
genogram of the jaw of an elderly woman At operation, a cyst lined 
with squamous epithelium and containing a deciduous loot was found 
There was no connection lietw'een the cyst and the loots of the adjacent 
permanent teeth 

CYSTS or TRAUMATIC ORIGIN 

Iv} and Curtis® lecently gai^e an excellent description of cysts of 
traumatic origin They are analogous to those nonepithelium-hned 
cysts of long bones which have been believed to result from the foima- 
tion of hematomas followang trauma An mjuiy insufficient to cause 
fracture maj' lead to hemorrhage in the medullary portion of the bone 
Thoma (quoted by Ivy and Curtis ®) believed that the decomposition of 
the fibrin causes an irritation w'hich leads to resorption of the cancellous 
portion of the bone with the formation of a cavity 

Occasionally a cystic cavity may be found in the mandible of a child 
or young adult who gives a histoiy of trauma a few weeks previousl} 
Usually there is a moderately painful sw^elling of the bone at the point 

2 Stafne, E C Possible Role of Retained Deciduous Roots in the Etiology 
of Cysts of the Jaw, J Am Dent A 24 1488-1493 (Sept ) 1937 

3 Ivv, R H, and Curtis, L Hemorrhagic or Traumatic Cysts of the Afan- 
dible, Surg , Gynec & Obst 65 640-643 (Nov ) 1937 
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of injui}'' Roentgenologic examination leveals a cavity in the bone 
along the coiiise of the infeiioi dental canal, with no appaient connection 
with the roots of the ovei lying teeth It may be impossible, without 
exploiation, to diffeientiate such a cavity fiom a cyst of dental oiigin, 
paiticularly if some of the ovei lying teeth aie pulpless 

At opeiation, if the cavity is found to be unlined and if the contents 
piesent evidence of hemorihage, tiaumatic oiigin of the cyst is highly 
piobable In moie lecent cysts blood may be evident giossly Older 
cavities aie likely to contain a stiaw-colored fluid, and the evidence of 
hemoiihage may consist only in the finding of microscopic evidence of 
degeneiated blood and of cholesteiol ciystals 

Evacuation of the contents of the cavity usually is all that is 
necessary to bung about a cuie 

CYSTS OF INDETERMINATE ORIGIN 

In 4 cases m the piesent senes a laige cyst at the angle of the 
mandible was found to contain mateiial like oatmeal giuel This 
mateiial was quite diffeient fiom that encountered in any cysts else- 
where in the mandible Thiee of these cysts had no lining and were 
uniloculai, wdieieas the fourth w^as lined with squamous epithelium and 
was multilocular The unlined cysts possibly were of traumatic origin 
and the multiloculai epithelium-lined cyst may have oiiginated as a 
follicular cyst, the explanation for the material in them, however, 
lesemblmg ‘'oatmeal gruel” remains uncertain 

There aie no clinical or i oentgenologic findings to diffeientiate these 
fiom other cysts The findings at operation are so characteristic, how- 
evei, as to justify a sepaiate classification for the group 

The tieatment need not differ from that for other benign cysts 

MEDIAN ANTERIOR MAXILLARY CYSTS 

Recently, Stafne and his associates published an excellent historical 
summary and discussion of median anterior maxillary cysts, together 
wuth repoits of 3 cases Such cysts aie of nondental oiigiii and are 
situated in the legion of the anterior palatine canal 

Meyer lepoited the first cyst of this type m 1914, it was found in a 
cadaver wdiile median sections were being made Although theie were 
occasional reports of such cysts subsequently, their frequency w^as not 
appreciated until 1931, when Meyer ® published the results of a study of 
600 cadaveis He found 1 such cyst in every 66 specimens He also 

4 Stafne, E C , Austin, L T , and Gardner, B S Median Anterior Maxil- 
lary Cysts, J Am Dent A 23 801-809 (May) 1936 

5 Meyer, A W Median Anterior Maxillary Cysts, J Am Dent A 
18 1851-1877 (Oct) 1931 
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stated that on examination of roentgenogiams he found ^\hat he con- 
sideied to be good evidence of such a cyst once m 88 instances Stafne 
and his associates ' stated that they found good loentgenographic evi- 
dence of them once m each 100 dental roentgenograms Foimerl} these 
C3'^sts evidently vere mistaken m dental loentgenograms for anomalies 
oi foi abnormally large anterioi palatine fossae 

Meyei’s ® belief that such cysts arise from epithelial lemnants which 
peisist m the nasopalatine closure appears well founded In discussing 
the nasopalatine canals Schaeffer ® w i ote 

Approximatelj 2 cm dorsal to the inner margin of tlie nostril and in juxta- 
position to the nasal septum each nasal fossa presents a slight depression in its 
floor This depression leads into a small canal lined with mucosa prolonged 
from that w'hich lines the inferior nasal meatus This funnel-shaped tube of 
mucous membrane, tlie nasopalatine canal, courses obliquely caudal-ward and 
passes through the Y-shaped incisive foramen (anterior palatine canal) 
in the hard palate The canals end on the roof of the mouth at the side of the 
palatine papilla or incisne pad 

The nasopalatine canals are remnants of the wide communication between the 
nasal and oral caaities found at an early period of fetal life OccasionalK in 
adult man they lead to a direct communication between the msal fossa and the 
buccal cavitj In the majority of instances, however, the lining of the canals is 
obliterated and represented bj impervious cords of epithelial cells continuous 
with the roof of the mouth at one extremity and with the funnel-shaped epithehal- 
lined depressions m the floor of the nasal fossae at the other 

From this excellent desciiption of the nasopalatine canals it is easy 
to understand that a peisistent canal oi prohfeiation of portions of 
persistent epithelial cords might give rise to an epithehum-lined cyst 
These cysts aie found antenorl}'- m the middle of the uppei jaw, just 
above or partially betw'^een the root tips of the uppei cential incisors 
They seldom give rise to symptoms and usually are discovered in the 
course of routine dental roentgenogiaphic examination Stafne and his 
associates ^ gave an excellent description of the normal roentgenographic 
appearance of this area and of its appearance when a cyst is jnesent 
The treatment is suigical, with removal of the lining of the cyst 

On microscopic examination the lining is found to consist of 
squamous, transitional or columnar epithelium, according to whethei the 
cyst arose at the buccal extremity, at the midportion or at the nasal end 
of the canal or epithelial cord In the group of cases undei consideiation 
there were 4 such cysts 

FACIAL CLEFT CYSTS 

In the second month of fetal life there appear on either side of the 
nasofrontal process two ectodermal thickenings, the medial nasal process 

6 Schaeffer, J P The Nose, Paranasal Sinuses, Nasolacrimal Passageways 
and Olfactory Organ m Man A Genetic, Developmental, and Anatomico-Physio- 
logical Consideration, Philadelphia, P Blakiston’s Son & Co , 1920 
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and the lateial nasal piocess Between the t\\o thickenings, on either 
side, IS a depiession, the future nasal vestibule As development 
progi esses, the two medial piocesses fuse to form a single median 
process, vhich eventually forms the middle poition of the upper lip and 
jaw and part of the nasal septum ‘ The lateial nasal process forms the 
lateral vail and the ala of the nose The fusion of the maxilla with the 
median and lateral piocesses completes the foimation of the upper jaw 
and hp and the nose Complete failure of closure results in harelip and 
cleft palate Peisistence of epithelial remnants in the line of closure 
undoubtedly may occur, and it is believed that these give rise to cysts 
in this region 

In the piesent senes we encountered 21 cysts of this type They are 
found under oi just below the nasal ala Frequently they elevate the 
floor of the nasal vestibule, sometimes sufflciently to interfere with 
breathing They are not intraosseous but usually he in a depression 
111 the bone Raiely, they are extensile, and a laige cavity is found 
sepal atmg the maxilla fiom the premaxilla, sometimes extending well 
back along the floor of the nose, with involvement of the palate Not 
mfiequently a defect in the anteromesial wall of the antrum is found 

Microscopic examination of the cysts in the cases obseiwed at the 
Mayo Clinic revealed a lining of squamous epithelium in 9 instances, 
of columnar epithelium in 3, of cuboidal epithelial cells in 1 and of 
fibrous inflammatorjf tissue in 8 

Treatment consists of removal of the lining, which usually is readily 
accomplished thiough an incision under the upper lip Occasionally in 
cases in which the cyst elevates the floor of the nasal vestibule, it is 
impossible to separate the wall of the cyst from the skin of the floor of 
the nose, and a small portion of the latter must be lemoved This has 
not been found to cause any trouble 

ADAMANTINOMAS 

An adamantinoma of the jaw results when paradental embryonic 
epithelial remnants proliferate with little or no differentiation of the 
cells McGregor ® stated the belief that the tumor sometimes may 
originate from gingival epithelium Broders and MacCarty® cited 
Buchteman and Kolaczek as stating that the adamantinoma may arise 
from the mucous membrane or from the mucous glands of the mouth 
Broders recently said that he has seen 3 specimens which support the 

7 Keith, A Human Embryology and Morphologj, ed 5, Baltimore, William 
Wood & Company, 1933 

8 McGregor, L A Report of Eleven Instances of Adamantinoma with a 
Review of the Malignant Cases in the Literature, Acta radiol 16 254-274, 1935 

9 Broders, A C, and MacCart}^ W C Epithelioma, Surg, Gynec & 
Obst 27 141-151 (Aug) 1918 

10 Broders, A C Personal communication to the author 
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view that an adamantinoma ma)' oiigmate fiom tiic epithelium of the 
gum, he does not subsenbe to the idea that it ma} originate from 
mucous glands 

The adamantinoma is a malignant tumoi made up of nests of cells 
in a stioma of normal connective tissue (fig 2 A) Ihcsc masses of 
cells lesemble in varying degice the epithelial stiuctuics picsent m the 
embryonic stage of development of the noimal tooth Eaily, the tumor 
IS solid, but cystic degeneiation soon appears and gives it a characteristic 
multilocular cystic anangement The tumor is slow growing and 
inactive Some pathologists believe it should be classified as a non- 
mahgnant neoplasm Howe\ei, it glows uninterruptedly, it recurs 
persistently if incompletely remoeed, and it gives use to metastasis 
(fig 2 B) AH these chaiacteiistics aie clinical caimaiks of a malignant 
tumor 

The patient with an adamantinoma fiequcntly desciibcs onl) one 
symptom, namely, a slowly enlarging tumor of the jaw In the senes 
of 58 cases observed at the Mayo Clinic this was the only sjmptom in 
39 “Tumor with pain” w-as recoided in 11 cases, the pain being 
described as “slight” except wnth the moie advanced tumors “Tumor 
and draining sinus” w'ere lecorded in 6 instances Diamage usually had 
follow'ed extraction of teeth or an operation “Loosening of teeth and 
pain” W'ere i ecorded as the outstanding symptoms in 1 case The symp- 
toms were not recorded in 1 instance 

Tw'enty-three of the patients were males, 35, females Their ages 
by decades on admission w'ere as follow's second decade, 1 , third 
decade, 9 fourth decade, 16, fifth decade, 13, sixth decade, 12, and 
seventh decade, 7 

The duration of the disease on admission ranged fiom six months 
to twenty-nine years In 38 instances the disease had been present from 
one to ten years and in 15 fiom eleven to tw'enty years In 3 instances 
the historj' dated back more than tw'enty-one years In 2 cases the 
duration of the disease was not known 

Adamantinomas occur most commonly m the low'ei molai and 
bicuspid regions On the assumption that the tumor had originated at 
the approximate center of the aiea involved, in the cases in the present 
series, in which there was involvement of the low'ei jaw' 26 tumors 
apparently originated in the molar-angle region, 21 m the bicuspid legion 
and 5 in the incisoi -cuspid region, 1, an extensive bilateral lesion, proba- 
bly began in the central incisor area The tumor originated in the light 
side of the uppei jaw m 1 instance and in the left side of the upper 
jaw in 4 

11 Vorzimer, J, and Perla, D An Instance of Adamantinoma of the Jaw 
with Metastases to the Right Lung, Am J Path 8 445-454 (Jub ) 1932 
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The diagnosis of an advanced adamantinoma may be suspected from 
the long histoiy of a good-sized tumor of the jaw which has not 



Fig 2 (case 1) — A, adamantinoma of the mandible B, metastatic adaman- 
tinoma m a submaxillary lymph node 


invaded the soft tissues Sometimes a crackling sensation can be 
elicited on palpation of prominent portions of the tumor, and sometimes 
there is a history of spontaneous or surgical drainage of straw-colored 
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fluid Roentgenogiaphically, the mullilocular cystic arrangement of the 
bony shell and tiabeculae is chaiactenstic (fig 3 A) In the present 
series the diagnosis was confiimed by micioscopic examination m 53 
cases It ^\as made by roentgenologic examinations alone in 2 cases, 
by exploration alone in 2 and by clinical examination alone m 1 case, in 
which the condition was hopelessly advanced 

The treatment of adamantinoma, to be successful, must be suigical 
and must be ladical Because the giowth of the tumor is slow, the 
temptation is to employ conservatne measures, such as curettement, 
with or without chemical or thermal cauterization of the wound and 
perhaps combined with iriadiation Such methods of treatment have 
been widely used, and the peicentage of failures has been high This 
has been well shown by McFarland and Patterson,^- wRo collected from 
the literature repoits of 166 cases of adamantinoma of the jaws In 90 
of these reports, data were available regarding the progress of the patient 



Fig 3 (case 1) — Aj recurring adamantinoma Note the thinness of the remain- 
ing portion of the ascending ramus B, roentgenogram taken eight months after 
removal of the tumor by surgical diathermv Note the increase in thicloiess of 
the remnant of the ascending ramus 

after treatment There were 65 cases in which a variety of conservative 
methods had been employed, and in this group lecurrence w^as reported 
in 33, a percentage of failure of 50 7 On the other hand, in the same 
series there were 25 cases in which resection of the mandible had been 
carried out In this group 5 recuiiences were reported and 1 post- 
operative death, a percentage of failure of only 24 

The reason for the high percentage of failures following the con- 
servative types of treatment can be seen readily on examination of 
micioscopic sections wdiich include the outer portion of a tumor together 
with the adjacent shell of bone In these, microscopic fingei-like exten- 
sions of the tumor into the bone can be seen Obviously curettement 
or any similar measure is likely to fail to remove all of them 

12 McFarland, J , and Patterson, H M Adamantmomata A Review of 
One Hundred and Ninetj-Six Cases Reported m the Medical and Dental Liter- 
ature, Dent Cosmos 73 656-670 (July) 1931 
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In the earlier cases obseived at the Mayo Clinic the conservative 
t}pe of treatment usually was employed, and the lesults proved dis- 
appointing As a lesult, my colleagues and I have come to employ 
surgical diathermy oi lesection exclusively Of 20 patients so treated, 
we have been able to trace 19 Sixteen of them (84 2 per cent) have 
been free from recuiience for an aveiage of six and one-fifth years 
In the use of surgical diathermy, the entire tumor is coagulated, and 
the sui rounding bone is cauterized sufficient!}^ to cause a sequestrum at 
least 5 mm in thickness Tumois involving a considerable proportion 
of the thickness of the mandible can be removed in this way, leaving a 
budge of normal bone This bridge thickens appreciably during the two 
or three months required for separation of the sequestrum, and m many 
instances a surprisingly narrow remnant thickens sufficiently to maintain 
the contour and function of the jaw (fig ZB) 

If resection of the mandible is necessaiy, diathermy is admirably 
suited for this also The mandible is exposed and severed anterior to 
the gioni;h The diathermy electrode is then applied to the cut end 
of the bone containing the tumor, and a strong current is used to raise 
the temperature of the bone until the periosteum is blanched and 
rendered friable The soft tissues can then be sepaiated from the heated 
portion of the bone with the finger and the chai red bone cut away This 
process is repeated as often as necessary to remove the desired portion 
of the mandible togethei with all the expansions made by the tumor 
After exposure and section of the mandible, the operation is practically 
bloodless, so that the extensions of tumor can be identified and removed 
with a high degree of cei tamty 

The following report of a case illustrates three important points 
regarding adamantinoma of the jaw (1) the failure of conservative 
treatment, (2) the development of metastatic adamantinoma^^ and 
(3) the successful treatment of recurrence by means of surgical 
diathermy 

In June 1925 a married woman of 49 came for examination because of swelling 
of the right side of the lower jaw, which had been noted for several years and 
which was increasing On examination a multilocular cystic tumor was found 
involving the posterior half of the body of the right side of the mandible and 
the lower half of the right ascending ramus Two enlarged glands were palpable 
in the right submaxillary region 

13 In this series there was 1 other case in which metastasis occurred The 
patient died Another patient died elsewhere with a diagnosis of “tumor of the 
lung ” This may have been a metastatic adamantinoma 

Since this paper was prepared I have seen an additional patient who had an 
adamantinoma of the jaw with metastasis of the submental and submaxillary 
nodes The diagnosis was confirmed by microscopic examination of tissue both 
from the primary and from the metastatic nodes There has been no recurrence 
after nine months 
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On July 3, 1925, the tumor of the mandible was removed with the curet, along 
with the outer shell of bone covering it Microscopic examination of the tissue 
removed revealed adamantinoma (fig 2 A) On Julj 16 the right submaxillary 
and upper cervical Ij^mph nodes were removed Microscopic examination of these 
excised nodes revealed adamantinoma (fig 2 B) Postoperatively roentgen and 
radium irradiation weie employed 

The patient returned on Oct 12, 1927, and cxamiiiation revealed a recurrence 
of the adamantinoma involving the posterior extremitj of the right horizontal 
ramus and a large portion of the ascending ramus (fig 3 A) On October 26 the 
recurring tumor was widely destroyed with surgical diathermy (fig 3 B) At 
the time of the last examination, six jears later, there was no evidence of recur- 
rence of the adamantinoma, either in the jaw or in the lymph nodes of the neck 
Nine and a half j'ears later (in April 1937) the patient wrote that she was 
“enjojing the best of health ” 

SUAfArARY 

Most of the benign c3sts of the jaws aiise as a lesiilt of proliferation 
of dental embryonic rests The) are leadily amenable to appropriate 
conservative treatment 

The adamantinoma, likewise, aiises fiom dental embryonic rests It 
however, is a malignant tumor, and radical surgical treatment is required 
for Its cure 



“FUNCTIONAL’’ LOSS OF HEARING FOLLOW- 
ING INJURIES TO THE HEAD 


PRELIMINARY REPORT 
MORRIS ROSENTHAL, MD 

NEW YORK 

Fiom my expeiience in examining patients foi loss of heaiing 
following mjuiies to the head, I have come to the conclusion that theie 
IS not that constant association between such mjmies and loss of heal- 
ing which IS assumed m the hteiatuie on the subject 

This IS a piehmmaiy repoit to deteimine the functional loss of 
healing which follows tiauma of the head of vaiying degiees 

I am defining functional loss of hearing fiom an industrial angle 
Assuming that ordinal y conveisation is carried on within the fre- 
quencies 256, 512, 1024 and 2048 double vibrations, I am basing my 
deduction on the loss m decibels for these frequencies and calling it 
functional loss Sonnenschem ^ said 

It IS now known that voice sounds range from 200 to 3000 D V If an individual 
can heal low tones below 200 D V and high tones above 3000 D V but cannot 
appreciate those frequencies lying within this lange, he is unable to understand the 
spoken voice and is deaf for all practical purposes 

In the following 19 cases the patients weie examined at Gouvei- 
neui Hospital within a day or two after admission oi as soon as they 
became oriented The cases weie not especially selected 

A 6-A Western Electiic audiometei, with soft rubber on the air 
conduction device, was used In some of the cases no masking device 
was used when bone conduction was being determined In others the 
Western Electric masking device was used When the powei output 
of the masking device was not sufficient to permit the patient to signify 
the presence of bone conduction or when the electric masking device 
confused the patient, air masking was used This was done by having 
the patient hold a rubber tube opposite the opening of the external 
auditoiy canal of the ear to be masked while air was blown into the 
tube 

The ciiteria that I have used to deteimine normal hearing are those 
established by Fowlei and Fowler" in a papei read before the Aniei- 

1 Sonnenschem, R , in Piersol, G W Cyclopedia of Medicine, Philadelphia, 
F A Davis Company, 1932, vol 4, p 855 

2 Fowler, E P , and Fowler, E P , Jr Normal Hearing by Bone Conduc- 
tion as Measured with an Audiometer, Ann Otol , Rhin & Laryng 45 754 (Sept ) 
1936 
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lean Otological Society on Alay 28, 1936, in which standaids for 
normal hearing foi the decades from 10 to 80 }cais were set This 
standard is m geneial accord with the findings of Drur}^® published in 
the Aichwes of Ololmyngology 

All patients recoieied sufficient^ to be discharged from the hos- 
pital 

REPORT or CASES 

Case 1 — M C, a white man aged 49, met with an accident on Sept 13, 1938 
He w'as hit b}’’ a truck while walking and w’as dared but not unconscious lie suf- 
fered laceration of the right side of the forehead just abo\e the eicbrow He had 
a dull headache, without vertigo, impairment of hearing or tinnitus Neither ear 
drum showed hjperemia or trauma The nose showed deiiation of the septum to 
the left, WMth a bilateral mucopurulent discharge, the throat was normal He ga\e 
a history of fracture of the nose tw'cntj \cars prc\ioush Cerumen was rcmo\ed 
A neurologic impression of cerebral concussion wns recorded bj Dr Peterson 
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Chart 1 (case 1) — Audiogram made on Sept 20, 1938 In this and the subse- 
quent audiograms B C signifies bone conduction 

Roentgen examination did not show trauma of the skull A spinal tap show'ed an 
initial tension of 13 mm of mercury and a terminal tension of 6 mm The cell 
count was normal 

Bone conduction w^as determined without masking Air conduction w’as func- 
tionally normal Trauma in the basal coil of the cochlea on the left was probable, 
though the injury was on the right side 

Case 2 — G A , a white youth aged 18, met with an accident on Sept_ 18, 1938 
He W'as tackled and thrown to the ground while playing football, he “was uncon- 
scious for five or ten minutes,” then walked home, one-half block away, went to 
bed for about one hour and then sat around the house He had a headache for 
the next eighteen hours The next morning he felt dizzy and vomited about fifteen 
or twenty times He w'as brought to the hospital A trauma was not demonstrable 
The past otorhinolaryngologic history was noncontributory The ear drums w'ere 

3 Drurj', D W Tests of Hearing of Five Hundred Average Ears by the 
Audiometer 2 A, Arch Otolaryng 1 524 (May) 1925 
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normal except for slight congestion around the malleus on each side The nose 
and throat did not show any pathologic change A neuiologic impression of cere- 
bral concussion was recoi ded by Dr Peterson twenty-four hours after the accident 
Roentgenograms of the skull did not show fractuie A spinal tap showed an initial 
pressuie of 6 mm of mercury and a terminal pressure of 4 mm The cell count 
was normal 
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Chart 2 (case 2) — Above, audiogram made on Sept 20, 1938 Below, audio- 
gram made on Dec 20, 1938 
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Chart 3 (case 3) — Audiogram made on Sept 18, 1938 

Bone conduction was determined without masking Air conduction was within 
the average normal limits 

Case 3 — M A , a white man aged 28, a fireman, met unth an accident on Sept 
17, 1938 As he was bending down, a newspaper roll fell on the back of his head 
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He evpcnencecl a definite period of tinconscioiisiiess On September 18 ins sjmp- 
toins were reported as a sliglit headaclic a few Iioiirs after the accident, \vitIiout 
tinnitus or impairment of hearing He ga\e a historj of se\cral operations for 
nasal poljpi and treatment foi sinusitis, the tars were normal Neither drum 
showed trauma A neurologic impression of cerebral concussion, with negatne 
neurologic sj^ptoms, was reported bj Dr Peterson Roentgenograms did not 
show fractuie of the skull The ceicbrospmal fluid c\is normal 

Bone conduction was determined without masking Tests for air eonduction 
showed loss for the low'er frequencies due to the presence of polypi on the left and 
chioinc sinusitis Peiception of the higher frequencies did not show' trauma to the 
cochlea 

Case 4 — A C , a w'lnte hoe aged 9, met w ith an aecident on Sept 23, 1938 He 
fell on Ins head and right shouldei while skating, unconsciousness was questionable, 

64 126 2SC S12 1024 '046 4026 619. 
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Chart 4 (case 4) — Above, audiogram made on Oct 1, 1938 Below, audio- 
gram made on Jan 24, 1939 

he w'ent home and complained of pain m the right shoulder and nausea, w’lth per- 
sistent vomiting He was brought to the hospital There W'as no bleeding from 
the ears, nose or throat or evidence of trauma to the head He complained of 
slight vertigo but not of loss of hearing There was blood behind the right eai 
drum, with injection of the upper segment Perception of C-11 was lateralized to 
the right A neurologic impression of cerebral concussion and laceration into the 
right ear was reported by Dr Peterson The probability of fracture of the skull, 
suggested by Dr Margaretten, was not confirmed roentgenologically 

Bone conduction was determined without masking Tests for air conduction 
showed a loss on the right for the frequencies 2048, 4096 and 8192 and practicalh 
normal hearing for the lower frequencies The loss was probably due to the 
bleeding behind the right drum 
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C A.SE 5 — S J , a white man aged 40, an ambulance driver, met with an accident 
on Sept 16, 1938 In a collision between the ambulance and a car he was thrown 
against the windshield, striking his head He experienced a period of unconscious- 
ness He suffered slight abrasion on the bridge of the nose and fracture of a 
clavicle On September 17 he did not have dizziness, tinnitus, impairment of hear- 
ing or vertigo He had had furunculosis of the ears ten j^ears previousb-- Both 
drums were slightlj-^ congested A neurologic impression of cerebral concussion, 
without localized signs was reported by Dr Peterson Roentgen examination did 
not show fracture of the skull The spinal fluid was normal 

Bone conduction was determined without masking Tests for air conduction 
sho\\ed impairment of not more than 5 decibels for the frequencies 1024 and 2048 

Case 6 — T V , a white man aged 53, met with an accident on Sept 25, 1938 
He was found lying at the foot of stone steps in a cellar after having been drunk 
all the preMous daj , he had probably been bung in the cellar all night He was 



Chart 5 (case 5) — Above, audiogram made on Sept 20, 1938 Below, audio- 
gram made on Jan 26, 1939 


bleeding from the left ear and from the skull on the left side He experienced 
parietal and frontal headache on the left side, pain in the left ear, dizziness and 
bleeding from left ear, with partial loss of hearing on the left but no tinnitus in 
either ear The eyes were normal, as was ocular motion, nystagmus was not pres- 
ent The left ear drum was not visualized, because the canal was filled with wax 
and blood, but blood could be seen to ooze from the left ear There was marked 
deviation of the nasal septum to the left A neurologic examination indicating 
fracture of the base of the skull, concussion, contusion and possible laceration of 
the brain and contusion of the left parietal parr of the scalp was reported bj Dr 
Dappolonia The patient had complained of earache on se\ eral occasions prior to the 
injury Roentgen examination on October 6 showed multiple fractures of the skull 
and parietal regions The spinal fluid was blood stained, vuth an initial pressure 
of 12 mm of mercurj The Wassermann reaction was negatne 

Bone conduction was determined without masking Tests for air conduction 
showed a loss for the higher frequencies, beginning with 1024 and 2048 This would 
indicate hemorrhages within the basal coil of the cochlea and a longitudinal fracture 
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Case 7 — J K, a white boy aged 8, met witli an accident on Sept 25, 1938 lie 
fell down a flight of stairs on the day before admission to the hospital, landing on 
his right collar bone, a history of unconsciousness nas not elicited Pie bled from 
the right ear He did not experience vertigo or vomiting oi complain of gro's 
loss of hearing He was not unconscious on admission, tenderness was present 
over the right paiietal region The right car showed blood behind the drum, the 
left ear was normal The neurologic status was normal, according to Dr Peterson 
Roentgenograms show'cd fracture of the skull and the right clasiclc on September 
26 

Bone conduction w'as determined without masking There was marked loss of 
hearing by air conduction on the right, due to blood behind the right drum Reex- 
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Chart 6 (case 6) — Above, audiogram made on Sept 25, 1938 Below, audio- 
gram made on Jan 28, 1939 In this and the subsequent audiograms JV E signifies 
Western Electric 

amination on December 22 show'cd the hearing withm the normal range up to and 
including the frequency 4096 (C-S) The frequency 8192 (C-6) was heard at 35 
decibels With absorption of blood from the right middle ear, hearing returned to 
normal 

Case 8 — M M , a youth aged 16, met with an accident on Oct 1, 1938 Riding 
on a bicycle, he was hit by a police car and thrown into the air , he hit the W'lndshield 
of the car and was then thrown to the ground, landing on his head He w'as uncon- 
scious on admission to the hospital , he suffered lacera+ion of the right parietal 
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Chart 7 (case 7) — ^Above, audiogram made on Sept 26, 1938 Below, audio- 
giani made on Dec 22, 1938 
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Chart 8 (case 8) — Above, audiogram made on Oct 2, 1938 Below , audiogram 
made on Jan 26, 1939 
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region, without bleeding from the ears or the mouth One day after the accident 
he had headache, without vertigo, dizziness, impairment of hearing or tinnitus 
The past otorhinolaryngologic history was noncontiibutory Blood was present 
behind both drums The neurologic impression was mild cerebral concussion In 
roentgenograms taken on October 3 the skull did not show fracture The spinal 
fluid was under an initial pressure of 16 mm of meicury, the appearance and cell 
count were normal 

Bone conduction was determined without masking With blood in each middle 
ear, the hearing by air conduction was well within the normal limits Evidence 
of trauma within the cochlea was not observed Reexamination on October 14 
showed an average increase of hearing for all frequencies of 10 decibels, due to 
absorption of blood from the middle ears 
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Chart 9 (case 9) — Above, audiogram made on Oct 21, 1938 Below, audio- 
gram made on Jan 26, 1939 

Case 9 — C P , a white girl aged 5, met with an accident o’! Oct 10, 1938 She 
leaned over a rail on the third floor of a building and fell down a shaft, hitting 
her head, thigh and wrist in falling from side to side , she was not unconscious or 
■dazed and did not show mental confusion or bleeding from the ears She was 
rational, conscious and wide awake, without disturbance of speech or hearing She 
suffered abrasions and hematoma over the left frontal part of the scalp The ear 
drums did not show trauma Neurologic examination indicated mild cerebral con- 
cussion Roentgen examination on October 11 showed fracture of the skull and 
the left wrist The spinal fluid was under an initial pressure of 6 mm of mercury, 
with a normal appearance 

Bone conduction was determined without masking Air conduction was within 
the normal limits 
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Case 10— D J , a white boy aged 14, met with an accident on Oct 17, 1938 He 
was pushing a car and turning a corner when he was struck by a passing cai , 
he was unconscious until bi ought to the hospital, there was no bleeding fiom 
natuial orifices, nausea or vomiting He suffered avulsion of the skin and deep 
fascia of the right leg and shock but was rational and did not experience disturb- 
ance of healing The ears, nose and throat weie normal The neurologic impres- 
sion was mild cerebral concussion and shock Roentgen examination on October 
18 did not show fiactuie of the skull, fractuie of the tibia was seen The spinal 
fluid was under an initial tension of 12 mm of mercuiy and a teiminal tension 
of 6 mm , otheiwise it was normal 

Bone conduction was determined without masking Air conduction was normal 
Reexamination on Jan 24, 1939, showed a reading of zero foi C-1, C-2 and C-3 
and a drop of 5 decibels foi C-4 and of 10 decibels for C-5 and C-6 on both sides 
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Chart 10 (case 10) — Above audiogram made on Oct 21, 1938 Below, audio- 
gram made on Jan 24, 1939 

Case 11 — H J , a Negro aged 26, met with an accident on Oct 23, 1938 He 
■was slugged from behind and was unconscious at the first blow , wdien he regained 
consciousness he went downtown in the subway That night and the next day he 
had frontal headache and dizziness He stayed in bed the next day and a half 
He had experienced nausea and vomiting since the day after the accident He 
came into the hospital from the outpatient department He was lethargic and 
drowsy but conscious , his speech and responses were slow , he had not noted bleed- 
ing from natural orifices, tinnitus or loss of hearing The right ear drum showed 
redness around the malleus, the left drum was normal The nose and throat 
showed a profuse mucopuiulent discharge The neuiologic impression was con- 
tusion and laceration of the ceiebrum and subarachnoid and possibly subdural 
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hemorrhage Roentgenograms sliowed no abnormahtj A spmal tap showed an 
initial tension of 6 mm of mercur 3 ' and a terminal tension of 4 mm with bloodv 
and \antliochromic fluid 

Bone conduction ivas determined without masking Tests for air conduction 
show'ed a slight loss, of about S decibels, for C-1 and C-3 in both ears and a los*. 
of about 15 decibels for C-5 and C-6 on the right side The functional hearing 
w'as almost noimal 
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Chart 11 (case 11) — Audiogram made on Oct 27, 1938 
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Chart 12 (case 12) — Audiogram made on Nov 5, 1938 

Case 12 — W C, a Chinese man aged 35 met with an assault on Nov 4, 1938 
He was attacked while asleep and hit over the head, back and arms with a steel 
knife sharpener He stated that he “lost consciousness for several minutes ” He 
did not experience vomiting, tinnitus or loss of hearing He suffered laceration of 
the occipital region of the skull, possible laceration of the left kidney and contusion 
of the right arm Both eardrums show'ed evidence of chronic catarrhal otitis media, 
without evidence of trauma There ivas a postnasal mucoid discharge , the tonsils 
were diseased The neurologic impression was cerebral concussion and possible 
fracture of the skull Roentgen examination W'as not pei formed A spinal tap 
showed an initial pressure of 8 mm of mercury, the fluid was clear 
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Bone conduction wss determined without masking The functional hearing was 
practically normal The slight loss that existed was piobably due to pathologic 
changes in the nose and throat 

Case 13 W I, a white man aged 53, met with an accident on Nov 4 , 1938 
While walking across the street he suddenly felt as if he had been blackjacked 
and then became unconscious He was told that he had been hit by an automobile and 
had been unconscious about five minutes Then he walked to the sidewalk and asked 
for help He was brought to the hospital in an ambulance He suffered laceration 
of the right frontal area, without bleeding from natural orifices, tinnitus or loss of 
hearing The right eai drum was cloudy and slightly retracted, the left drum, 
markedly retracted, with congestion around the malleus The nasal septum deviated 
to the left, occluding the lumen, which contained a mucopurulent discharge, a 
postnasal discharge w^as piesent The neurologic impression was cerebral concus- 
sion and possible fiactuie of the skull Spinal tap was refused by the patient 
Roentgenogi ams did not show fracture of the skull 
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Chart 13 (case 13) — Audiogram made on Nov 9, 1938 

Bone conduction was determined without masking Air conduction was well 
wnthin the normal limits Functional loss of hearing was not observed 

Case 14 — D P , a white youth aged 19, met with an accident on Nov 9, 1938 
He was assaulted by several men and knocked unconscious He gave a history of 
impaired hearing on both sides due to chronic purulent otitis media, which w'as 
still present and W'as more marked on the right side The right ear drum showed 
a large perforation, through which foul-smelling pus was discharging The left 
drum was cloudy and retracted A neurologic impression of cerebral concussion 
was leported by Dr Peterson A spinal tap show^ed an initial pressure of 14 mm 
of meicury, w^hich dropped to 12 mm after 3 cc had been withdrawal The fluid 
was clear By loentgen examination on November 14 no fracture of the skull 
could be seen 

Bone conduction was detei mined without masking Tests for air conduction 
showed a definite loss, due to chronic purulent otitis media The onh possible 
traumatic loss might have been due to injuiy wathm the basal coil of the right 
cochlea, as indicated by an increase of 50 decibels in the perception of the fre- 
quency 8192 (C-6) 
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Casf 15 — N I, a white woman aged 30, met with an accident on Nov 12, 1938 
Standing on a sulew'alk, she was hit hj an automobile, she became untonseioiis and 
W'as found in that state by the ambulance surgeon, =hc regained consciousness m the 
hospital, she w'as bleeding from the nose and had a jagged laceration over the left 
eye She had had an abscess m the left ear a number of jears previouslj, which 
W'as incised and drained for a short time and left the hearing on the left side 
markedlj impaired The right ear drum showed slight retraction and congestion of 
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Chart 14 (case 14) — Audiogram made on Nov 15, 1938 
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Chart 15 (case 15) — Audiogram made on Nov 16, 1938 

the anterior segment The left drum showed a large central perforation without 
any discharge A neurologic impression of cerebral concussion and possible frac- 
ture of the skull was reported by Dr Dappolonia The spinal fluid was bloody, 
with an initial pressure of 8 mm of mercury Roentgen examination on November 
14 showed a linear fracture involving the left vault of the frontal region, extending 
from the orbital ridge backward 

Bone conduction was determined without masking Tests for air conduction 
on the left showed marked loss due to previous chronic purulent otitis media 
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Case 16 — IC B , a hite w oman aged 27, met with an accident on Dec 5, 1938 
She was i iding in the back seat of an automobile when it was struck from behind 
and she was thrown forward, striking her forehead and hip against the side of the 
car She suffered laceration over the left eye and a transient period of uncon- 
sciousness She did not note dizziness, vertigo, vomiting or impairment of hearing 
The right ear drum was cloudy on the posterior segment, with slight reddening 
around the malleus The left drum was cloudy over its entire extent and retracted 
The nasal septum deviated to the light, the tonsils were submerged The neuro- 
logic impression was cerebral concussion The results of a spinal tap were negatn e 
Roentgen examination did not show fracture of the skull 

Bone conduction was determined with a Western Electric masking device Air 
conduction was well within the normal limits 

Case 17 — S L , a white boy aged 15^2, was admitted to the hospital on Jan 1, 
1939, after an accident on the same date He ga^e a histor}’’ of having been struck 
by a fist and knocked unconscious for a few minutes On admission, one-half hour 
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Chart 16 (case 16) — Audiogram made on Dec 8, 1938 



after the accident, he was conscious and oriented, he bled from the right ear and 
the right nostril He did not experience dizziness or buzzing or complain of loss 
of hearing Examination showed subconjunctival hemorrhage in the lateral aspect 
of the right eye Ecchymosis of the upper right eyelid and bleeding from the right 
ear and nostril also were present The right auditory canal showed a fistulous 
opening from the posterior wall to the antrum, filled noth clotted blood, and after 
this was wiped away there was a scanty foul-smelling discharge, blood clots were 
seen on the drum , the drum was irregularly adherent , perforation had not occurred 
The patient gave a history of chronic purulent otitis media of several years’ dura- 
tion, with mastoidectomy performed on the right by the endaural method The 
neurologic impression was negative Roentgenograms did not show fracture of the 
skull The spinal fluid w'as slightly bloody 

Bone conduction was determined with masking by air Air conduction was 
well within the normal limits on both sides, despite previous chronic purulent otitis 
media on the right There w^as a loss for C-5 and C-6 on both sides, probablj due 
to trauma within the basal coil of the cochlea The functional hearing was normal 
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Case 18 — C H , a Negro aged 44, was admitted to t!ic liospital on Dee 30, 1938 
with a history of an attack of unconsciousness si\ days prcvioush, w'lnch lasted 
several minutes In April 1937 he had been struck over the left side of the licad 
w ith a club and knocked unconscious , he had remained unconscious foi about one 
month at the Hailem Hospital, wiiere decompression and craniotoiin were done, 
and had remained m the hospital forty dajs After the injun lie had had pohuria 
and polydipsia Convulsions developed starting about August 1938 7hc\ were 
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Chart 17 (case 17) — Audiogram made on Jan 3, 1939 C signifies perception 
for 128 double vibrations 
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Chart 18 (case 18) — Audiogram made on Dec 31, 1938 

not preceded by aura He had had an attack six days previously, at which time he 
injured his head and elbow Examination of the nose showed the septum deviated 
to the right, partly occluding the lumen, and a mucopurulent postnasal discharge 
That of the ears showed the right drum retracted and cloudy, the left drum per- 
forated at the anterior-inferior quadrant and no discharge The neurologic impres- 
sion was that the right pupil was slightly oval, rigid to light and slightly larger 
than the left and reacted slowly The left pupil did not react to light, the field 
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of vision on both sides was somewhat contracted The deep reflexes were all 
exaggerated, but the right abdominal leflexes were less so than the left Romberg’s 
sign was manifested as a tendency to sway to the left A depression was noted over 
the left temporal area, the site of the pievious operation An encephalogram made 
on Jan 4, 1939, showed atrophy of the brain on the left side The lateral ventricles 
weie dilated, especially on the left, involving the anterior and lateral horns 

Bone conduction was determined with a Western Electric masking device Tests 
for ail conduction showed a marked drop for C-5 and C-6 on the left, due to ti auma 
within the basal coil of the cochlea The functional hearing was noimal 

Case 19 — B B , a white man aged 46, was admitted to the hospital on Jan 1, 
1939, with a history of falling while cleaning windows on the fifth floor of a build- 
ing He tried to grab a projecting sign, after which he remembers nothing until 
he found himself in the hospital The ambulance surgeon said “The patient was 
not unconscious when bi ought into the hospital but disoriented , blood flowed from 
the left eai but not from the nose or throat ” At examination on January 21 the 
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Chart 19 (case 19) —Audiogram made on Jan 21, 1939 


patient said that he felt sick but not dizzy Symptoms of vei tigo were not present , 
spontaneous nystagmus did not occur, nor was vertigo elicited with the eyes at the 
extreme angle at each side, the patient did not complain of buzzing or loss of 
hearing Slight deviation of the nasal septum to the right was noted, with pus in 
both sides The throat contained a small amount of thick postnasal discharge, 
with thin streaks of blood Both external auditory canals were filled with inspis- 
sated wax The drum on each side was bluish (the middle ears contained blood), 
with congestion in the superior parts and around the malleolus on each side The 
neurologic impression on Jan 18, 1939, was that the patient was semiconscious 
and lapsed into unconsciousness at times He had suffered a laceration over the 
forehead which came down to the frontal groove, where there seemed to be a 
depression of the frontal bone, and over the left parietal and frontal region extending 
to the bone, with no evidence of fracture at that point The pupils were irregular 
and reacted to light and in accommodation There was a laceration at the extreme 
edge of the exteinal angle of the right eye and over the bridge of the nose The 
abdominal reflexes were piesent and active The deep reflexes were present 
Babinski’s sign was absent Blood was issuing from the left ear The diagnosis 
was cerebral concussion and fractured skull 
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COMMENT 

A review of the cases gives data only partially in agreement with 
those obtained by other investigatois Shambaugh said, “I have never 
been convinced that a blow on the head can result in only a partial 
loss of hearing ” Fletcher ^ interpreted this remark to mean that there 
was either a total loss of hearing oi none Grove “ reported that in 
the examination of 42 patients with injuries to the head he discovered 
31 with impairment of hearing He cited Passow,“ saying that “in 
severe injuries to the skull, the ear practically never remains intact ” 
Stenger noted that the temporal bone is involved in the heavy swing- 
ing movements incident to injury of the skull and that its contents 
must be thrown into violent commotion the bloiv and thereby dam- 
aged Ulrich® reported on the microscopic examination of the tem- 
poral bone in 18 cases of basal fracture of the skull, and noted signs 
of injury to the cochlea in all cases Grove ® concluded that the patho- 
logic changes in human beings following injury to the head consist 
“of hemorrhages in various places, the site of predilection being the 
perilymph spaces in the basal coil of the cochlea ” Theodore ® made 
postmortem observations on a man who had had injuries to the head 
twelve and twenty-two years before and reported degenerative changes, 
particularly in the cochlea Barnick^® said that the loss of hearing 
for the high tones in cases of injury to the head with lecovery is due 
to trauma of the basal coil of the cochlea Bunch concluded that 

4 In discussion on Fletcher, H A Determination of Disability as to Loss 
of Hearing, and the Importance of Vertigo in Industrial Accident Cases, JAMA 
79 529 (Aug 12) 1922 

5 Grove, W E Otologic Observations in Trauma of the Head Clinical 
Study Based on Forty-Two Cases, Arch Otolaryng 8 249 (Sept ) 1928 

6 Passow, A Die Verletzungen des Gehororgans, Wiesbaden, J F Berg- 
mann, 1905 , cited by Grove = 

7 Stenger Ueber die Arten der nach Kopfverletzungen auftretenden Neu- 
rosen Die traumatische Labynnthneurose, Deutsche med Wchnschr 31 63, 1905 , 
cited by Grove ® 

8 Ulrich Khnische und anatomische Untersuchungen uber Verletzungen des 
Gehororgans bei Schadelbasisfrakturen, Schweiz med Wchnschr, 1921, p 24, cited 
by Grove ® 

9 Theodore, E Beitrag zur Pathologic der Labryintherschutterung, Ztschr 
f Ohrenh 61 299, 1910 , cited by Grove s 

10 Barnick, O Ueber Bruche des Schadelgrundes, und die durch sie bedingten 
Blutungen in das Ohr labyrinth. Arch f Ohrenh 43 23, 1897, cited by Grove® 

11 Bunch, C C Symposium Neurol Mechanism of Hearing, “Nerve 
Deafness” of Known Pathology or Etiology, Diagnosis of Occupational or Trau- 
matic Deafness, Historical and Audiometric Study, Laryngoscope 47 615 (Sept ) 
1937 
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when a dip occms at 4096 double vibiations (C-5) acoustic trauma 
should be suspected Lintliicum and Rand noted that in “functional” 
hearing tests made on 32 patients with injuries to the head only 6 failed 
to show some inner eai deafness In the cases iindei leview, there is 
to be noted a smaller percentage of involvement of the cochlea than m 
those reported m the Iiteiature just mentioned 

Unconsciousness and Lahyunthine Reactions — Giove ® noted uncon- 
sciousness in 29 cases In my senes there were 15 cases of unconscious- 
ness Labyrinthine reactions, eithei caloiic or rotatoiy, could not be 
obtained on account of the condition of the patients, who as a result 
of their mjuiies weie kept flat in bed However, I attempted to 
obseive the presence of labyimthme involvement by questioning the 
patients as to veitigo and noting the piesence or absence of spontaneous 
nystagmus Symptoms of veitigo were found m 6 patients (cases 
2, 4, 6, 11, 18 and 19) In no patient were these symptoms marked 
Nystagmus was not noted m any of these patients In this respect my 
findings differ fiom those of Giove,® who leported nystagmus m 29 
patients in his series, and of Brunnei,^® who examined 60 patients with 
commotio ceiebii and found nystagmus in 52 It is possible that 
tiansient nystagmus may have been piesent m my senes, but, if so, 
it was not noted by the ambulance suigeon oi the nurse in the accident 
ward, both of whom had been instiucted to watch for this condition 
The neuiologists who examined the patients within twenty-four hours 
after their admission made no note of such a Condition, noi did I find 
nystagmus in any of the patients when I examhed them, within a few 
days after then admission, or as soon as they i);ere oiiented 

Bleeding fioni the Ears oi Blood m the l^iddle Eai — Boiden^^ 
found bleeding in 221 of 408 cases Accordihg to Giove,® Phelps,^® 
who found bleeding m 285 of 1,000 cases, “held that hemorrhage from 
an ear is an absolutely diagnostic sign of a fiacture of the tempoial 
bone” Grove® noted bleeding in 9 cases This agiees with the find- 
ings in my senes, in which 6 patients showed blood m the eais (cases 
4, 6, 7, 8, 17 and 19) 

12 Linthicum, F H , and Rand, C W Neuro-Otological Observations in 
Concussion of the Brain, Arch Otolaryng 13-785 (June) 1931 

13 Brunner, H Pathologie und Klinik der Erkrankungen des Innenohres 
nach stumpfen Schadeltraumen, Monatschr f Ohrenli 59 697, 1925, cited by 
Grove ® 

14 Borden, C R C Otologic and Rhinologic Complications of Skull Frac- 
ture, J A M A 53 429 (Aug 7) 1909 , cited by Grove ^ 

15 Phelps, C An Analytical Review of One Thousand Cases of Head 
Injuries, Ann Surg 49 449, 1902, cited by Grove = 
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A second audiogiam in case 4, taken four months after the initial 
examination, showed that with the absorption of blood from the right 
middle eai the healing for the middle fiequencies, from 256 to 2048 
double vibiations, inclusive, was improAed moie than 10 decibels, 
although theie was not much loss of hearing at the time of the accident 
Howevei, the heaimg for 4096 and 8192 double Mbiations was not 
improved on the light and had decreased on the left This might be 
interpieted as being due to peimanent trauma m the basal coil of the 
cochlea on the right in a limited area and possibly a delayed hemor- 
ihage m the basal coil of the cochlea on the left A more iraiked 
decrease in the impairment of heaimg is to be noted m case 7 In view 
of the accepted theory that there can be no regeneiation in the organ 
of Corti, the diminution m the loss of heaimg foi 4096 and 8192 
double vibiations must be due to absorption of tlie blood within the 
cochlea The presence of blood behind both duims m case 8 did not 
cause any complaint of loss of hearing on either side, although its 
absorption thiee weeks later caused an inciease in the auditory threshold 
for 1024 and 2048 double vibrations, but the dip at 4096 double 
vibrations lemamed The complaint of loss of hearing does not seem 
to have any positive significance In Giove’s° series of 42 cases, 14 
such complaints were made, although on examination he discovered 
permanent deafness in 31 cases In m)' seiies of 19 cases, only 1 com- 
plaint of impaired hearing was made, although seAeral of the patients 
had hard wax m the ears and some had blood in the middle ear If 
one IS to explain the absence of any complaint of loss of hearing m 
the patients who had wax m the ears by the slowmess of the process of 
accretion, then how is one to account for the lack of complaint of 
impairment of hearing in cases in which the middle ear is suddenly 
filled with blood ^ Some of my patients w'ho had blood in the middle 
ear but did not complain of impaired hearing show’^ed on audioinetei 
tests made several months latei an improvement in the threshold of 
hearing of from 10 to 15 decibels 

Tinmtus — In the series of cases that I am piesentmg, theie w^as 
no complaint of tinnitus lasting an appreciable time after the injury 
In contradistinction to these findings. Grove ® reported 7 cases of tinnitus 
m his series, and Brunnei noted the piesence of tinnitus in 34 of 
60 cases 

Loss of Heaimg — In all the cases lepoited b}- various obseiveis, 
a loss of hearing was assumed to exist wdienevei theie was a drop fiom 
the threshold of perception foi any frequency over the entire tonal 
lange Giove® cited 12 cases which he classified as instances of loss 
of hearing in which there was a drop at 4096 double vibiations onlv 
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although he said that these peisons would not ordinal ily be considered 
to have aii}^ loss of heaiing 

Linthicum and Rand did not note the degiee of loss of healing in 
any fiequencies in then senes of 32 cases, but merely stated that 
healing was abnoiinal or that abnoimahty in heaimg was not piesent 
Bunch, ^^ho gave the audiometei leadings of 9 patients who had 
been exposed to the noise of the explosion of small arms, noted on page 
640 that subjects 1, 2, 3, 5 and 8 weie not awaie of loss of heaimg 
because the loss was above the lange of the spoken voice, that is, 
above 2048 double vibiations, and concluded “Tests with a set of 
tuning folks which did not contain a C-5 (4,096 dv) fork wmuld 
leieal losses m but a vei}'- few^ [cases] ” In my senes of 19 cases 
theie are 3 (cases 6, 7 and 19) in which a definite loss of heaimg aftei 
the accident ivas demonstrated by the audiometei In 1 of these 
(case 7) the hearing impioved aftei the absoiption of blood fiom 
the middle eai In case 15 theie was unilateral loss of heaimg on the 
left due to pieviously existing chionic puiulent otitis media, but the loss 
for the highei fiequencies may have been due to trauma within the 
basal coil of the cochlea resulting fiom the accident This patient 
legisteied no impairment of hearing on the left In case 14 theie was 
bilateral loss of hearing due to a long-standing otitis media However, 
divergence of heaimg foi 8192 double vibiations on both sides is to 
be noted, the drop on the light being due to tiauma In case 19 a test 
has not been made since the oiiginal examination, and no deduction 
can be made There are m this series only 2 cases in which the loss 
of hearing can be demonstrated, and both are cases of extiemely severe 
injuiy, with fracture at the base 

SUMMARY 

Nineteen cases, with audiometer chaits, aie piesented 

Concussion was diagnosed by the neuiologist in all cases 

Unconsciousness was noted m 15 cases 

Fracture of the skull was shown roentgenogi aphically m 5 cases 

The patient complained of veitigo (nausea, vomiting and dizziness) 
in 6 cases 

Nystagmus was not noted m any case 

Tinnitus after the fiist day was not noted in any case 

Blood was seen m the middle ear m 6 cases 

Loss of hearing for the higher frequencies was noted in 9 cases, 
in 3 of which it was bilateial 

Loss of hearing vithin the “functional” lange \\as noted in 2 cases, 
in both of wdiich it was imilateial 
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CONCLUSION 

A review of the cases presented suggests that impairment of hearing 
does not follow injuries to the head as commonly as is generally 
accepted, but that the trauma most often occuis in the basal coil of 
the cochlea with impaiiment for perception of the higher frequencies, 
above 2048 double vibrations, which does not, by itself, produce “func- 
tional” loss of healing 
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DEFORMING AND RECURRING POLYPS OF YOUTH 
Herman I Laff, M D , Denver 

The finding of nasal polyps is common and oidinarily does not 
provoke unusual inteiest in the rhmologist He expects to encounter 
them frequently in alleigic and vasomotor nasal disturbances and in 
some types of suppurative sinal disease, especially ethmoiditis Less 
often he finds them m association with malignant growths of the nose 
and sinuses, nasopharyngeal fibromas, syphilis, lupus and foreign bodies 
He lecognizes the etiologic relation of a solitaiy choanal polyp to dis- 
eased antial mucous membiane 

Experience, moieover, has taught him that nasal polyposis is almost 
exclusively a disease of adult life, except the choanal form, which not 
infrequently occurs in children The finding of extensive multiple 
polyps in childhood would in itself be unusual, but its association with 
extieme external nasal defoimity should stamp the case as worthy of 
study This impiession gams strength m view of the surprisingly few 
refeiences to the syndrome in the liteiature 

Covili-Faggioli ^ credited Canny t and Terracol ^ with being the first, 
m 1923, to describe the symptom complex which the latter termed 
“deforming and lecurring polyps of youth ” A search thiough the 
Quarterly Cumulative Index Medicus since 1917 has failed to reveal 
any leference to this entity m the American literatuie Most of the 
relatively few refeiences available are eithei to Fiench oi to Italian 
sources 

I have lecently had a boy under my care with the most extreme 
polyposis I have ever seen, associated with a markedly disfiguring nasal 
deformity, which I undertook to coirect by plastic repaii after removal 
of the polyps 

REPORT OF A CASE 

A P , a boy aged 15, referred by Dr I Girsh, came to my oftice on Dec 22, 
1936, complaining of asthma, difficulty m nasal breathing and external deformity 
of the nose He had had nasal trouble and asthma since he was 7 years of age, 
the onset following a cold He had had polyps removed from his nose by other 
physicians on four different occasions, but with only temporary relief The polyps 
were first removed at the age of 9 The asthmatic attacks occurred throughout 
the year Allergic tests followed by dietary regimens had not been of much help 
in controlling the asthma For the past few months the growths had been seen 
protruding from each nostril The father, mother and 2 brothers are living and 
well The maternal grandfather was said to have had asthma Wassermann tests 
of the patient and each parent were reported negative 

1 Covili-Faggioli, G Deforming and Recurring Nasal Polyps in a Boy of 
Thirteen, Boll d mal d orecchio, d gola, d naso 53.346 (July) 1935 

2 Canuyt, G, and Teriacol, J Deforming and Recurring Nasal Polyps of 
Youth, Arch mternat de laryng 30 143 (June) 1924 
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Examination revealed an enormous distention of the nose, producing disfigure- 
ment of both bony and cartilaginous portions The nasal bones were separated at 
the dorsum, with flattening of the bridge The ascending processes oi the superior 
maxillas were flared outwardly The cartilaginous framework of the nose was 
equally distended This, together with the bony protrusions, produced an unnatural 



Fig 1 — Left, photograph of the patient before the operations showing the 
deformity of the nasal p}ramid Right, photograph of the patient aftei the removal 
of the pohps and the nasal plastic repair 



Fig 2 — Photograph of the polyps removed from both sides of the nose, not 
including the polypoid masses removed from the ethmoid sinuses, which were almost 
equal to those illustrated 


and grotesque appearance (fig \ A") The interior of the nose was filled with 
closely packed masses of polypoid tissue, protruding and vasible at the external 
nares The growths were also seen extending into the choanae The chest was 
barrel shaped and emphysematous Extreme kyphosis and pigeon breast with 
prominent costochondral junctions were noted 
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The nose was freed of polyps after three sittings, with the area under cocaine 
mud anesthesia, which was necessary on account of their enormous numbei and 
marked tendency to bleed 

After the nasal cavities had been cleared the patient was hospitalized, and 
bilateral ethmoidectomy performed At that time masses of edematous tissue from 
the ethmoid labyrinths, at least equal in amount to the pieviously removed material, 
were exenterated 

It was hoped that the nasal configuration would in time altei and recede to 
more natural proportions, but after seven months little or no improvement could 
be detected I therefore decided to narrow the nose by a plastic procedure similai 
to that employed in the commonly performed intranasal ihinoplasty Utilizing the 
intranasal incision on each side, I elevated the skin and periosteum overlying the 
nasal bridge, sawed through each ascending piocess and approximated the frag- 
ments, thus narrowing the nasal budge Comparison of the photographs taken 
before and after operation show the improvement obtained (fig 1) 

Nasal polyps aie seldom found m the young Thomson® quoted 
Lacoariet, who found them m only 6 of 10,000 patients, the youngest 
being 6^ years old The solitary choanal polyp, on the other hand, 
IS said to be more common in patients under 20 years of age 

No longei considered an example of a myxomatous tumor or an 
edematous fibioma, the nasal polyp is now generally regaided as pio- 
duced by long continued edema of the nasal and smal mucous mem- 
branes Especially m the case of polyps arising from the ethmoid 
labyiinth, discussion legaidmg pathogenesis used to center aiound the 
pait played by the undei lying bone Theie weie those who desciibed 
the piocess as “neciosmg ethmoiditis,” believing it to be a disease 
oiigmatmg m the bone, while otheis maintained that the changes in 
the adjacent bone could be explained as secondary to the primary alteia- 
tions m the mucous membiane (larefying ethmoiditis) 

In 1923 Canuyt and Teriacol,® at the Fiench Congiess of Otorhmol- 
ogy, desciibed their experience with the symptom complex of polyps 
occuiimg 111 the young, undei the heading of “Deforming and Redli- 
ning Polyps of Youth” They found as chai actei istic symptoms (1) 
geneialized polyposis of both middle meatuses, (2) necrosing eth- 
moiditis, (3) defoimity of the bony nasal pyiamid and (4) recuiiences 
in spite of intervention 

Covih-Faggioli ^ in 1935 reviewed this subject and added a case 
report of his own In this contribution he cited leports by vaiious 
aiithois but included among other types many references to juvenile 
nasal polyposis caused by congenital syphilis In most of these, deform- 
ity of the nasal pyramid did not exist Only the following citations 
in his article appeal to fall into the categoiy under discussion, i e . 
lecunmg nasal polyps m the young producing facial disfigurement 

Ferraris^ m 1928 repoited on 2 patients whom he had treated foi 
polyposis and external nasal deformity, one a boy of 12 years and the 
other a boy of 18, for both of whom the Wassermann tests weie negative 

3 Thomson, St C Diseases of Nose and Throat, ed 4, Neiv York, D 
Appleton-Century Company, Inc , 1937, p 187 

4 Ferrans, G Symptoms and Diagnosis of Deforming and Recurring Polyps 
of Adolescence, Ann di laring , otol 29 266 (Sept) 1928 
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Fotiade ° in 1928 lepoiled the case of a boy of 14 uith multiple 
lecuiiing polyps destroying almost the entne nasal septum The extent 
of external deformity, if any, was not mentioned The Wassermann 
test was negative 

Aloi ® in 1929 desci ibed a youth pi escnting this symptom complex 
and referied to the piocedure adopted in improving the external nasal 
deformity 

Leroux'^ in 1930 related his experience with a youth who m addi- 
tion to the polyps and deformity of the nasal bones piescnted bilateral 
exophthalmos The Wassermann test w'as negative 

Regarding my patient, it appears that asthma played a definite 
etiologic role, since he had manifested s 3 miptoms of the disease since 
he was 7 years of age At the time of wiitmg he still has paroxysms 
requiring epinephrine for relief I am of the opinion that the polyps 
originated as the result of a long-continued swelling of the nasal mucous 
membranes associated with the asthma, a point of view w'hich coincides 
with that generally held today on the oidinaiy types of nasal and 
bronchial allerg)^ One need not assume a primary disease of the bone 
such as is implied by the term neciosing ethmoiditis 

When polyps commence at such an early age and in the presence of 
an exceptionally severe edematous reaction, they undoubtedly exeit a 
powerful expanding piessure on the lelatively soft and }ieldmg nasal 
framework This, together with the fact that the sutiues between the 
various bones in this region are not fiimly united, results in bizarre 
deformity 

Congenital syphilis as a chief cause of the condition is an assumption 
that hardly seems tenable, in view of the lelatively few instances in 
which It could be proved m the cases cited m the Iiteiature The relation 
appears to exist chiefly by virtue of the fact that in congenital syphilis 
edema of the nasal mucous membrane with consequent formation of 
polyps also is apt to occur in the young 

In contradistinction to the findings in this patient it is inteiesting 
to compare what Duke ® in 1930 described as a typical deformity of 
the bones of the face caused by perennial nasal allergy in childhood 

This w^as said to consist of a depression and flattening on each side 
of the nose piobably caused by inadequate development of the ethmoid 
cells and antrums Duke stated the belief that this lack of natural 
development was due to prolonged interference with the normal ventila- 
tion of the sinuses from narrowing and closuie of their ostiums by the 
edematous membranes 

The deformity is unlike that caused by enlarged adenoids and mouth 
breathing The earliest sign is a depression on each side of the nose 
near the inner canthi, followed later by similar depressions over the 
adjacent ascending processes and antrums This results in undue prom- 
inence of the zygomatic arches — a common obseivation m asthmatic 
adults 

5 Fotiade, cited by Covili-Faggioh ^ 

6 Aloi, V Deforming Polyposis of Nasal Fossae Surgical Treatment, Two 
Cases, Riforma med 45 373 (March 16) 1929 

7 LerouN:, cited by Covili-Faggioli ^ 

8 Duke, W W Deformity of the Face Caused by Nasal Allergy in Child- 
hood, Arch Otolaryng 12 493 ( Oct ) 1930 
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Duke stated the belief that the type of facies he desciibed may make 
Its appeal aiice m a child within a year of the time of onset of perennial 
nasal allergy and can be relieved in a similar time if the allergy is com- 
pletely controlled He said that it remains peimanently if carried over 
into adult life He expressed the belief that seasonal allergy per se is 
not capable of pioducmg such a deformity In his opinion its associa- 
tion with asthma is common and “should indicate to the physician that 
nasal allergy probably does exist ” 

My patient presented symptoms of undoubted perennial nasal allergy 
from early childhood yet acquiied a defoimity quite different fiom that 
usually found Since polyposis in early life is lare, the exceptions 
described by Duke aie also uncommon It is, of course, obvious why 
extreme polyposis by mechanical pressure will erase the typical deformity 
that Duke mentioned and m its stead produce swelling in the veiy parts 
that would otheiwise appear depressed For the same reasons, the 
infantile sinuses which should exist accoidmg to Duke’s conceptions, 
become enormously distended 

The number of polyps lemoved m this case was larger than I have 
ever expeiienced, nor have I ever seen these growths produce such 
extreme external deformity of the nose 

The plastic proceduie was undei taken not only for cosmetic leasons 
but in an attempt to obtain narrowing of the distended nasal fossae 
which remained after operation 

As was to be expected the polyps have recurred and have been 
removed since the nasal plastic pioceduie It is hoped that by eradicat- 
ing them before they have multiplied in such quantities as to produce 
symptoms of pressure recurrence of external defoimity will be 
prevented 

CONCLUSIONS 

An unusual case of extieme nasal polyposis with external facial 
defoimity in an asthmatic youth has been presented 

This symptom complex has been described m foreign hteratui e since 
1923 but apparently has found but little or no mention in American 
periodicals 

It IS believed that the defoimity occurs from the effect of gradual 
pressure of the polypoid masses on the developing sinal walls and that 
so-called necrosing ethmoiditis and congenital syphilis do not necessarily 
pioduce it 

It IS important that polyps occurring m childhood be removed early 
and subsequently if necessary in order to prevent facial deformity 

Facial deformity may be impioved by the usual mtranasal rhmo- 
plastic repair Maintenance of the cosmetic result will depend on the 
adequate control of the recurring polyps 

227 Sixteenth Street 
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PURULENT OlITIS MEDIA, MASTOIDlilS, SINUS 
THROMBOSIS AND SUPPURATION OF 
THE PETROUS PYRAIMID 

SAMUEL J KOPETZKY, MD 
\r\v -ioiiK 

In the survey of the year’s hteratuie theie appears a change in the 
tiend of leseaich reported In this country particulail) and in the 
Scandinavian countries also, otologists are piimarily concerned with 
specific otologic problems which are as yet unsolved The reports seem 
less concerned with the general topic of infections in the tympanomastoid 
area than with a search for solutions of definite pioblems cieated by 
infection Only in the Russian and German hteratuie aie reports 
recorded of new local remedies for acute suppurative otitis Knowledge 
of suppuration of the petrous pyramid is becoming, so to say, stabilized 
Less rigid adherence to procedures routinely advocated is generally noted 
It is indeed gratifying to record from both at home and aliroad that a 
better comprehension both of the general symptoms and of the specific 
signs and symptoms which permit definite localization of the lesion is 
apparent The general term “petrositis” is being supplanted by distinct 
localizing designations There is evident also a mounting recoid of 
recoveries In a study of the literature it is noteworthy that the populai 
laissez-faire attitude of a few years ago has definitely passed Hardly 
any stress is placed on the contention that almost all petrosal suppurations 
cure themselves spontaneously Some still do, as they always did What 
is realized now as never before is that when a given suppuration does 
not tend toward spontaneous recovery adequate suigical inteivention 
is indicated The stress placed on this by the pioneer workers in the 
field has been fruitful in saving many otherwise lost lives No bettei 
general commentary on the changed attitude is needed than the words of 
Dr Joseph C Beck ^ when, during the discussion of a symposium on 

From the Department of Otolaryngology, Beth Israel Hospital 
1 In discussion on Lindsay, J R Suppuration of the Petrous Pyramid, Arch 
Otolatyng 27 652 (May) 1938 
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petrositis befoie the Chicago Laiyngological and Otological Society, he 
said, among othei things, 

when this w^oik on the petrous pjiamid was first brought out and surgical 
intervention enthusiasticallj spoken of, I was unhappy about the whole thing and 
said to myself, “Now w'e wnll have a holocaust of deaths fiom this enthusiasm” 
After going thiough the literature and checking the cases reported , includ- 

ing 2 cases in wdnch operation was successfully performed by my associate, Dr M 
R Guttman, I am glad to say that I ha\e lived long enough to change my mind 

The basic clinical pictuie of petiosal suppuiation is so geneially com- 
prehended now by most clinicians that the vaiiations from the classic 
symptoms have become the object of stud}^ and an evaluation of atypical 
symptoms is m progress 

A moie scientific appioach is noticeable m the consideiation and 
discussion of advocated surgical technics, with less importance attributed 
to the “conseivative attitude” and more insistence on “adequacy” of the 
technic to reach and eiadicate the lesion Finally, a sincere effort is 
evident to employ “the minimal amount” of suigical treatment to accom- 
plish desiiable ends, lathei than to do routine surgical mtei ventions and 
employ the same piocedure m eveiy case which presents itself, ii respec- 
tive of Its rationale 

The use of sulfanilamide in the tieatment of otologic conditions, 
excluding meningeal infection and sinus thrombosis, is so recent that 
at this time a proper discussion and evaluation is impossible Reports 
are only beginning to appear in the literature, and otologic clinicians 
are as yet unable to give specific reports and lecommendations regard- 
ing the use of sulfanilamide in the treatment of suppurations involving 
r-anous parts of the temporal bone Only a meager expeiience with 
chemotheiapy in cases of thrombosis of the lateral sinus has changed 
the entile views of Cody ~ on this topic He cites Kemler ® to the effect 
that the symptoms of septicemia before operation are completely con- 
trolled during the administration of sulfanilamide and for five to seven 
days after its use but that chills and fever then recur For meningeal 
invasions and infections, the drug has given me, as well as othei s, excel- 
lent results, which, in my experience, are more prompt and effective 
when the focus in the tempoial bone is eradicated promptly and efficiently 
by surgical inteivention 

2 Cody, C C Thrombosis of the Lateral Sinus, Tr Am Laryng , Rhin 
& Otol Soc 44 362, 1938 

3 Kemler, J I , m discussion on Ersner, M S , and klyers, D Treatment 
of Thrombosis of the Lateral Sinus Without Ligation of the Internal Jugular Vein, 

Jama 109 923 (Sept is) 1937 
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An aiticle Maybauin, Snydei and Coleman, ‘ although it api^ears 
m the 1939 literature, deseives mention now, because it points out that 
the masking effects of the diug aie such that better and shaipei clinical 
acumen will be needed to evaluate the bedside picture in its i elation to 
the necessity of inteivemng suigicall} I believe that newer basic con- 
cepts regarding the inteipretation of rocntgenogi ams made aftei sulfanil- 
amide has been given for some time will have to become geneial 
Furthermore, a different foimula comprising indications for surgical 
intervention needs populaiization — all to the end that the patient shall 
come to the otologist and be tieated by him bcfoie both the giavity of 
prognosis and the difficult}’’ of diagnosis aic increased 

ACUTE LESIONS 

In the review of the liteiatuie last year (1937) attention was drawn 
to the work of Luschei and Rotmann “ on otomicioscop} of the tympanic 
cavity Miodonski ® confiims the observations of Luscher, particularly 
as concerns the distiibution of the capillaiies m the tympanic membrane 
Under the high powei magnification available to him, he was able to 
determine that the ravinian fissure is not an opening at all, as is commonly 
believed, but is an atrophic area in the legion of the pars flaccida This 
may seem unimportant, but it has implications lelative to the genesis of 
primary cholesteatoma and the finding of small cholesteatomas in this 
region without tympanic suppuration 

Magnoni restudied the reparative processes of the membrana tym- 
pani, which had been worked out by Stinson ® He studied 10 cases He 
was able to confiim the finding that the epidermis of the inembrana 
tympani moves from the center of the drum towaid its periphery near 
the external auditory canal He did not find that this travel of the dermal 
layer of the drum goes on with the regulaiity of direction reported by 
Stinson, but in the mam he confirms Stinson’s obseivations This sub- 
stantiation is of value in estimating the prospects of healing and repair 
of a perforation m the membrana tympani and when better understood 
may influence the point of election to paracentesize the drumhead for 
acute suppuration 

4 Maybaum, J L , Snyder, E R, and Coleman, L J The Value of 
Sulfanilamide m Otogenous Infections, with Special Reference to Its Masking 
Effect, J A M A 112 2589 (June 24) 1939 

5 Luscher, E , and Rotmann, S S Typische otomikroscopische Befunde der 
Mittelohrtuberculose, Ztschr f Hals-, Nasen- u Ohrenh 39 10, 1935 

6 Miodonski, J Beitrag zur Mikroscopie des Trommelfelles, Monatschr f 
Ohrenh 71 742, 1937 

7 Magnom, A Osservazioni sulla migrazione dell’epitelio della membrana 
timpanica, Valsalva 14 234, 1938 

8 Stinson, W D Reparative Processes in the Membrana Tympani, Arch 
Otolaryng 24 600 (Nov ) 1936 
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An inteiesting pathologic condition and one which is exceedingly 
laie IS lepoited by Khster ^ On otoscopic examination, a small mass 
was found occupying the aiea of the posteiior sectoi of the diumhead, 
mostly lying m the superior quadiant Undei magnification this was 
made out to be a neoplastic giowth, eithei an exostosis or an osteoma 
arising from the hammer handle The condition caused no symptoms 
There was no repoit as to whether acuity of hearing was lost I suspect 
that theie might have been such a loss Klistei’s is the tenth such case 
leported in the literatme 

In Euiopean otologic and pediatiic liteiatuie, the contioveisy con- 
ceining otitis m infants and its relations to disturbances of nutrition 
is still being cairied on unabated and without much prospect of being 
settled by geneially acceptable concepts Ten Bokkel Huinink lepoits 
that of 1,130 infants obseived by him, nutiitional disturbances weie 
piesent in 24 per cent, and diseases of the respiiatory tiact accounted 
for illness m 31 pei cent Of the latter group, 50 per cent had purulent 
otitis media, wheieas m those with intestinal disoiders only 20 per cent 
had otitis The authoi advocates that antiotomy be performed in all 
cases in which pediatiic theiapy is not effective He advocates suigical 
intervention in such cases even when it is impossible clinically to diag- 
nose otitis media 

This repoit seems to epitomize the Euiopean opinion on the problem 
at piesent In America there is a tendency to limit surgical intervention 
to cases in which pathologic changes aie diagnosed oi deduced from the 
otologic aspects Tobl,^^ in his study of 1,400 infections of the middle 
ear m infants and very young children, reports that only 97 , or 7 per cent, 
lequired mastoidectomy Of course, he bases his findings solely on the 
piesence of demonstrable pathologic changes I purposely avoid quoting 
and citing the many other reports in the literature of the year undei 
scrutiny, because to do so would only be a reiteration of positions 
previously reported Not since the publication of the work of Alden 
and Marriott and the fine Canadian study some years ago has anything 
of moment been added to the discussion of this topic It seems desirable 
that some laige pediatiic clinic in this countiy should undertake anothei 
study of antrotomy for the relief of nutiitional disturbances m infants, 
m an endeavor to determine the benefits obtainable 

9 Klister, M A Case of Exostosis of the Hammer Handle, Arch sovet 
otol 1-33, 1938 

10 ten Bokkel Hmnmk, A Otitis in Infants and Nutritional Disturbances, 
Maandschr v kindergeneesk 7:91, 1937 

11 Tobl, P Mittelohrentzundungen in Sauglings- und Kleinkinderalter, Zen- 
tralbl f Hals-, Nasen- u Ohrenh 29 32, 1937 
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Last year I commented on tetanus as complicating otitic infection 
Stout repoits 2 additional cases, which came under his obseivation 
In both the condition was associated with acute purulent otitis media, 
the otitis preceding the appearance of the tetanus Stout believes that 
these are probably cases of tetanus of the atrium 

Nunzi observed 12 cases of diphtheria of the external and middle 
ear and the mastoid piocess Reviewing the literature, he finds that 
characteristic symptoms of this specific infection, beyond the presence of 
the Klebs-Loffler bacillus, are not recorded From an analysis of his 
own cases, he finds that diphtheritic otitis media puiulenta makes its 
clinical appearance suddenly without any notable subjective symptoms 
Paracentesis yields a serosanguineous fluid followed within a few days 
by a dirty gray secretion The otoscopic picture is that of purulent otitis 
media Removing the secretions, one observes shreds of detritus and 
pseudomembrane m the external auditoiy canal When the patients come 
to operation on the mastoid process, extensive destruction of the mastoid 
cellular elements is found The appearance of the field of operation 
resembles that in mastoiditis associated with scarlet fever In addition 
to surgical intervention, therapy consists in intravenous and intra- 
musculai administration of antitoxin and local tamponade of the wound 
with the same serum 

In dealing with the contagious diseases and the otitides which ensue, 
it IS germane to note the comprehensive reports made by Horace 
Williams,’-^ whose material has particular reference to otitides accom- 
panying scarlet fever The cases studied were collected between 1934 
and 1937 from the Philadelphia Hospital for Contagious Diseases 
Williams IS of the opinion that scarlet fever pioduces more acute otitis 
media than does any othei specific disease The second souice of 
origin IS given by him as measles In the period undei survey, of 
15,140 patients with scarlet fever, acute otitis media purulenta developed 
m 86 per cent One thud had bilateral involvement Eight and three 
tenths per cent of the ears, belonging to 115 patients, required simple 
mastoidectomy, which was pei formed The mortality among 115 
patients was 10, or 8 7 per cent Williams classifies the material into 
three groups Group 1 comprised 1,049 eais on which myringotomy 
was performed before the membrana tympani ruptured In group 2 
there were 190 ears m which the membiana tympani ruptured spon- 
taneously but nevertheless additional paracenteses were required In 

12 Stout, P S Tetanus Associated with Acute Otitis Media Probable 
Atrium Tetanus, Report of Two Cases, Laryngoscope 48 682, 1938 

13 Nunzi, A Sulla differite dell’orechios, Ann di laring, otol 37 172, 1937 

14 Williams, H J Otitis Media and Orbital Cellulitis Complicating Scarlet 
Fever Preliminary Report on Loss of Hearing from This Disease, Tr Am 
Laryng, Rhin & Otol Soc 44 134, 1938, Arch Otolaryng 29 82 (Jan) 1939 
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gioup 3 Williams places 553 ears in which the membraiia tympam 
luptured spontaneously and fuither paracenteses weie never required 
In gioup 1, two incisions of the drum head were needed and done 
in 144 ears, three, in 32 ears, four in 13 ears, and five, in 3 ears 
In group 2, theie were 19 ears in which two incisions of the drum head 
were done, while 6 eais required three incisions The incidence of 
mastoiditis requiring surgical intervention was 5 5 pei cent in group 1, 
13 2 pel cent m gioup 2 and 5 8 per cent in group 3 

Williams states as his observation that eaily paiacentesis did not 
lower the incidence of mastoiditis lequirmg surgical intervention He 
nevertheless advocates it to relieve pain and reduce temperature and as 
the best means of avoiding mastoidectomy I may lemark heie, in pass- 
ing, that this opinion stands somewhat in contradiction to his conclu- 
sion based on his obseived cases Every otologic surgeon, when doing 
an eaily paiacentesis, hopes by this means to avoid the development of 
mastoiditis requiring surgical mteivention But neither the numerous 
recoided expeiiences iioi Williams’ own observations present any sub- 
stantial scientific data to support this hope Too many factors other 
than the diamage of the tympanic cavity play a role in the development 
of mastoiditis requiring surgical mteivention, factors which paracentesis, 
per se, cannot influence Williams deduces, further, that repeated para- 
centeses have small value, provided the original incision into the tympanic 
membrane was adequate and that fiee drainage is established With 
this point of view I am in full accord, and in these reviews I have 
lepeatedly hi ought obseivations fiom the hteiature to substantiate it 
Of 1,300 patients in Williams’ study, 15 7 per cent had had the adenoids 
and tonsils removed It is somewhat to be regretted that compaiative 
studies of the tonsillectomized and the nontonsillectomized patients were 
not made in an endeavor to add data on the influence on otitis of the 
operations foi the removal of tonsils and adenoids 

Finally, Williams lepoits on the work of Whoople and Cave, who 
examined the sinuses loentgenologically in 292 cases of scailet fevei 
In 91 pel cent pathologic shadows appeared No ear evidenced purulent 
otitis media unless puiulent sinusitis also was piesent This obseivation 
may perhaps hold a key to preventive measuies among patients with 
scailet fevei The early search foi infections of the paranasal sinuses 
might become a loutine institutional pioceduie in hospitals for contagious 
diseases If the findings of Whoople and Cave are substantiated, it 
seems that discoveiy and piompt elimination of lesions might be a means 
of lessening the incidence of otitis media puiulenta among patients with 
scailet fevei One other potent observation is cited from Whoople and 
Ca\e, namely, that the incidence of involvement of the paianasal sinusc'; 
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was not less m the tonsillectomized gioup than among those who had 
not had the tonsils and adenoids removed, in fact, it was piopoitionately 
greatei 

One cannot leave so fine a study, embracing, as it evidently does, 
much painstaking observation and exact findings from repeated otologic 
examinations without expressing a slight disappointment that this large 
amount of material was not additionally submitted to observations which 
might throw light on fundamental questions which are still mooted 
For example, what type of bony structure predominated among the 
patients who came to operation ? In what proportion did chronic condi- 
tions develop and on what bony sti ucture did these conditions seat them- 
selves? What was the duration of the otitis relative to its early or late 
appeal ance in the course of scarlet fever? I record some of these 
questions here in the modest hope that Williams will continue this type 
of study and perhaps he induced to add them to his analyses in future 
reports 

Another report on the aural complications of scarlet fever comes 
from the Municipal Contagious Disease Hospital of Chicago Hoyne 
and Spaeth report on 3,564 cases of scarlet fevei which were obsen^ed 
in one year — from July 1, 1934 to June 30, 1935 Of these, otitis 
media purulenta developed in 476, or 13 35 per cent, and of this number 
124 required mastoidectomy From Rumania Gheorghe reports that 
during the epidemic of scarlet fever which occurred in 1936-1937 he 
observed 980 cases of scarlet fever in 116 of which acute otitis media 
purulenta occurred Mastoiditis requiring surgical intervention developed 
in only 7 of these 

These repoits assume larger import and significance because of the 
general popularity of sulfanilamide, the advocates of which contend 
that Its use markedly lessens the incidence of otitic complications both 
from infections of the upper part of the respiratory tract and from those 
complicating the exanthemas Likewise, it is generally alleged that the 
administration of sulfanilamide in cases of acute purulent otitis media 
has materially reduced the incidence of mastoiditis requiring surgical 
intervention Study of the authoiitative reports heiein cited, with the 
small percentage of cases in which mastoidal complications requiring 
surgical intervention appeared before the advent of sulfanilamide, brings 
these contentions into serious question, and I am at a loss to find sub- 
stantiation of Watson-Williams’ positive statement that sulfanilamide 

15 Hoyne, A L, and Spaeth, R The Ear Complications of Scarlet Fever, 
J Pediat 12 287, 1938 

16 Gheorghe, I Mastoiditis in the Course of Scarlet Fever, Rev romana de 
otolaryng 4 21, 1937 

17 Watson-Wilhams, E Sulfanilamide in Treatment, Bristol Med -Chir J 
54 209, 1937 
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IS of definite value m the control of infections of the middle eai He 
makes no case repoits or other comparative studies to show on what 
he bases his contention 

Carey treated acute puiulent otitis media with adequate doses of 
sulfanilamide m 8 cases, yet surgical mtei vention was eventually required 
in 2 On the other hand, Livingston states that 5 patients whose 
condition had been diagnosed as mastoiditis lequirmg suigical inter- 
vention and who according to the usual standaids would have been sub- 
mitted to operation recoveied without opeiation with administration of 
sulfanilamide Livingston, however, is more judicial m his attitude 
He obseives that it is well known that m some years the organisms 
infecting the respiratory tract m epidemics are much more virulent than 
in other yeais With this view I am in accord There is a distinct 
vaiiation m the type, nature, severity and tendency to complications m 
different years and occasionally m different months of a given yeai 
It may not be amiss to recall an eailier publication of Kopetzky and 
Hadjopoulos,^" m which this vaiiation was studied over six yeais The 
report, concerned mostly with stieptococcic infections, showed that they 
reveal orderly periodicity, with a suggestion that a majoi cycle embraces 
five to SIX yeai s In studying the effects of sulfanilamide as a hindrance 
to complications of purulent otitis media, this periodicity m the incidence 
of giave conditions must be given due consideiation My personal 
experience during 1937, before sulfanilamide was given m almost every 
case, shows that the number of patients coming into the hospital with 
the mastoid m a condition to require suigical intervention had fallen 
consideiably Duimg the winter of 1938 and 1939, even though sulf- 
anilamide was used much moie frequently, the number of patients 
lequirmg mastoidectomy has increased 

Nevertheless, I quote fiom the study of Schenck,-^ who gives a com- 
prehensive analysis of the use of sulfanilamide to date 

In regard to otitis media the situation is too complex for satisfactory evaluation 
of the drug There is as yet no evidence that the drug prevents extension 

of the infection from the middle ear to the mastoid cells, although pediatricians 
in general feel that fewer mastoid infections followed infections of the middle 
ear when treatment with sulfanilamide was employed during the winter of 1937-1938 

18 Carey, B W , Jr The Use of Para-Aminobenzenesulfonamide and Its 
Deiivatives in the Treatment of Infections Due to the B-Streptococcus Hemob'ticus, 
the Meningococcus, and the Gonococcus Report of Thirty-Eight Cases, J Pediat 
11 202, 1937 

19 Livingston, G S Sulfanilamide Therapy, Arch Otolaryng 27 242 (Feb ) 
1938 

20 Kopetzk 3 % S J , and Hadjopoulos, L G The Relationship of Upper 
Respiratory and Alimentar} Tract Flora to Mastoid Infections, with Special Ref- 
erence to the Epidemiologj’’ of Alastoiditis, Larjngoscope 42 661, 1932 

21 Schenck, H P Use of Sulfanilamide in Otolaryngologj Renew of the 
Literature, Aich Otolarjng 28 698 (Nov) 1938 
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It has long been a common obsei vation among otologists that grippal 
infections piesent a characteristic otoscopic pictuie and often a specific 
pathologic development not comparable to ordinar} otitic infections 
The otoscopic picture often shows blebs scattered ovei the sui face, or 
deimal side, of the membiana tympani Tobeck -- m his stud} of giip- 
otitis states that the hemorihagic blebs both in the canal and on the 
drum head aie the result of toxic tiauma to the capillaries He holds 
that this condition piecedes the onset of actual bacterial In^aslon of the 
spaces of the middle ear He gioups his findings under thiee headings 
first, otitis externa grippalis, second, otitis media acuta grippalis, and 
third, lab 3 ainthitis serosa or purulcnta grippalis In this connection, 
the report of Ruskin is important and interesting On the basis of a 
study by Hess,-* who was concerned with the frequency of giippal 
infections in persons with scurv}, Ruskin treated myiingitis haemor- 
ihagica bullosa giippalis with massive doses of a vitamin C product, 
using calcium cevitamate (ascoibate) He employed a 15 pei cent solu- 
tion of this drug, administering 3 cc of it daily and sometimes more 
often He proceeds on the theory that those subject to otitic grippal 
infections are m a stage of pieclinical scurvy His results are inteiest- 
ing The pain in the eai disappears in all instances within twenty-foui 
hours, and he reports his patients cured within four dajs In view of 
my contention that the membrana tympani showing distinct blebs should 
not be incised and in view of Tobeck’s study, this therapy may hold 
the answer in the given situation, for the most distressing symptom 
otalgia, is relieved promptly Whether Baer had the same idea, I am 
unable to determine, because he says nothing of the pieclinical stage of 
scurvy m grippal otitis Nevertheless, he too reports good results after 
having used vitamin C m 15 cases of otitis media puiulenta acuta 

For years the literature has reiterated leports of the specific clinical 
pictures in cases of infection with Streptococcus mucosus capsulatus 
the meager signs of involvement of the middle ear, the insignificant 
mastoidal reactions and then the sudden flare-up, with the advent of 
grave intracranial complications Later, the organism was identified as 
Pneumococcus type III, with a differing growth on cultuie mediums, 
showing on one hand a growth characteristic of the streptococci and 
on the other hand having pneumococcic features This varying trend 
was evident also m the reactions of human tissue when the organism 

22 Tobeck, A Die Gnppeerkrankungen des Ohres, Med Khn 34 349, 1938 

23 Ruskin, S L Contribution to the Study of Grippe Otitis, Myringitis 
Bullosa Hemorrhagica, and Its Relationship to Latent Scurvy, Laryngoscope 48 
327, 1938 

24 Hess, A F Infantile Scurvy Study of Pathogenesis, Am J Dis Child 
14 337 (Nov ) 1917 

25 Baer, M Otite moyenne et vitamine C Rev de larvng 59 165, 1938 
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invaded the middle eai Accoidmg to Pi of ant, infection with Fiied- 
landei’s bacillus in the mastoid piocess is similai in its effects to that 
with Sti mucosus capsulatus Its most significant featuie consists m 
the piodiiction of a sticky mucoid colony on cultuie mediums and like- 
wise of a sticky mucoid leaction m the tissue involved Pi of ant cites 
an Intel esting case He makes an impoitant point m the “timing” of 
his suigical mteivention at the end of the fiist week aftei m}imgotomy 
and thiee weeks aftei the onset of the meagei s)mptoms of involvement 
of the middle eai PIis judgment was substantiated by his opeiative 
findings, foi, although the coitex and its undei lying cell stiuctuies 
seemed fiim and not maikedly involved, neveitheless the deepei into the 
mastoid piocess he pioceeded aftei he had lemoved them, the moie 
evident the pathologic changes became He was amazed to find the 
plate of the lateial sinus and the duial plate ovei the antium and the 
mastoid entiiely destioyed 

CHRONIC LESIONS OF THE MIDDLE EAR 

In the oldei liteiatuie the dangei of lemovmg pol^’-ps fiom the 
middle eai was often stiessed Repeated warnings weie given of the 
possibility of duial attachments of some polyps Fiom the tiauma to 
the dura inheient in then lemoval, m the face of infection of the middle 
eai meningitis often subsequently developed Fiom obseivation of 
cm rent piactice some clinics wheie auial polyps aie lemoved by snaie 
with the patient undei local anesthesia and the whole pioceduie con- 
sidered “minoi,” I am impelled to lecoid the piesentation of Dann- 
heimer,-" who again lecalls the dangei s of depending entiiely on otoscopic 
examination to diagnose the neoplasm, ivhich is seen as “auial polyp,” 
and pioceedmg foithwith to lemove it In a 53 yeai old patient, whose 
symptoms were giadual onset of paialysis of the facial neive, veitigo, 
headache, vomiting and eventually hoaiseness, ptosis and palsy of the 
abducens neive, the affected eai showed only a polypoid giowth in the 
middle eai Neciopsy indicated that the giowth was a meningioma 
oiigmatmg m the middle cianial fossa, which had extensively eioded the 
tempoial bone Thus not onty the dangei s to the dm a fiom tiauma 
but the veiy chaiacter of the so-called polyp is in question until its 
lemoval and examination Accoidmg to the old teaching of Dench and 
otheis, the spaces of the middle eai should be opened and the suigical 
lemoval undei taken with the same caie and piecautions as would be 
used foi the lemoval of a neoplastic gio\\th anywheie else m the body 

26 Profant, H J Mastoiditis Caused b}-- Fnedlander’s Bacillus, Tr Am 
Baiyng, Rhiii & Otol Soc 44 498, 1938 

27 Dannheiiner, W Zur Kasuistik der Obipoljpen, Hals-, Nasen- u Ohreii- 
ai7t 28 343, 1937 
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There is always interest in lepoits on cholesteatoma This 
by-product of nature’s effoit to procure healing in chronic conditions 
has engaged the study of otologists for decades The sequence of growth, 
the manner in which its mass takes shape, like an expanding neoplasm, 
its absorption of the bone on which it lodges by exerting mechanical 
pressure on it and the extent to which it may invade vital sti uctui es give 
each report an interesting aspect Holmes”® has pei formed a seivice 
m his review of 303 cases of cholesteatoma He believes that “piimai} ” 
cholesteatoma, with an intact drum head, is moie fiequent than most 
otologists think By “primal }'■” cholesteatoma is not meant “true” 
cholesteatoma There are seveial leports of this lesion in this year’s 
literature The one b}^ Fiiedman and Quittnei describes a patient 
whose illness commenced with paralysis of the facial nerve, spasmodic 
twitchings, impaired hearing and nan owing of the external auditory 
canal, without otorrhea or evidence of aural infection The membrana 
tympani appeared normal Roentgen examination revealed sclerosis of 
the right mastoid process and the suggestion of a cholesteatoma At 
operation this lesion was found The facial nerve, exposed to its 
encroachment to the extent of 1 5 mm, vas dark brown The patient 
recovered Diamant watched the development of a cholesteatoma 
behind an intact and microscopically unchanged membiana tympam He 
concludes his study with the statement that perforations of the drum 
head in the region of the attic and the antrum aie not necessarily the 
result of otitic suppuration but are due to the piessure on Shrapnell’s 
membrane — positive on the side toward the canal and negative on the 
epitympanic side — causing an indrawmg of this portion of the membrana 
tympani Thus he substantiates observations of Wittmaack, who called 
the lesion primary pseudocholesteatoma It must not be confused with 
true cholesteatoma, which is congenital The pressuie to which Diamant 
calls attention results from the production of hyperplasia of the mucosa 
which, by virtue of adhesions, completely shuts off this portion of the 
epitympanic space from the remainder of the middle ear The air which 
remains in the enclosed space is absorbed by the blood in the capillaries , 
hence, the negative pressure Such a condition may be present for years 
without interfering with the auditory function or causing the patient any 
annoyance However, when a secondary infection sets in, true “choles- 

28 Holmes, EM A Review of Three Hundred and Three Cases of 
Cholesteatoma, Ann Otol , Rhm & Laryng 47 135, 1938 

29 Friedman, M D , and Quittner, S S Cholesteatoma Verum of the Right 
Mastoid, Arch Otolaryng 28 209 (Aug ) 1938 

30 Diamant, M Acute or Chronic Otitis Media, Acta oto-laryng 25 507, 
1937 
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teatomeiteiung” becomes evident Both Laskiewicz and Beinheimei - 
cite what the) believe to be cases of piimary cholesteatoma of the 
mastoid piocess Reading then lepoits I question tins contention In 
Laskiewicz’s case a 12 yeai old child suffeied from otitis media piirulenta 
which followed an attack of scailet fevei Simple mastoidectomy was 
done The wound healed, and aftei a time fevei and all the s}mploms 
of lemfection of the mastoid process appealed At the second operation, 
a laige cholesteatoma was found to occupy the cavity left by the first 
Opel ation 

I cannot compiehend on what giounds Laskiewicz terms this ‘con- 
genital cliolesteatoma, with his own lecoid of pmulency of the middle 
eai which followed scailet fevei Acute necrotic otitis media is not 
uncommon, paiticnlaily aftei scailet fever Sometimes symptoms super- 
vene m the couise of this lesion which necessitate simple mastoidectomy 
Subsequently the middle eai continues to discharge because the osseous 
laiefaction has not been i cached by the technic of the simple mastoidec- 
tomy and lemains m the hypotympanic and epitympainc spaces Witt- 
maack and Almour ** ' have also shown that the reparative processes m 
such cases consist of an ingiowth of epithelium fiom the external 
auditoiy canal in an cndeavoi to cure the chionic condition In -its 
ingiowth, the epithelium finds a laige cavity aitificially created by the 
suigical mteivention on the mastoid piocess, which it leadily lines In 
encountering niegularities of surface and small bony obsti notions, it is 
thrown on itself, and this, added to its chaiacteiistic desquamation, 
forms a pseudocholesteatoma in the cavity In Bernheimer’s case also 
theie is doubt as to the cholesteatoma being a leal primary one since 
surgical mteivention pieceded the development of the lesion A patient, 
many yeais befoie coming under the author's observation, had a ,post- 
auriculai incision to lemove a foieign body fiom the external auditoiy 
canal When hist seen by Bernheimer he had a granulating fistula on 
the posterior wall of the canal fiom which pus discharged The mem- 
biana tympani and the middle ear appeared noimal on otoscopic exam- 
ination At Opel ation a laige cholesteatoma of the mastoid piocess was 
found 

The suigical treatment and general management >of chionic mastoid- 
itis IS on a lather set basis Hastings®* bungs up a point on which 
comment may be allowed Concerning the operative tieatment of 
chionic mastoiditis, he recommends that m cases of cential peif oration 

31 Laskiewicz, A Du cholesteatoma congenital Rev de laiyng 58 281,1937 

32 Bernheimei, L B Pi imary Cholesteatoma of the Mastoid, Arch Otolaryng 
27 135 (Jan) 1938 

33 Almour, R Significance of Squamous Epithelium in the Cause and Repair 
of Chronic Middle Ear Disease, Tr Am Acad Ophth 35 357, 1930 

34 Hastings, S The Opeiative Tieatment of Chionic Mastoid Disease, J 
Laiyng & Otol 53 246, 1938 
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m winch the heaiing is good and the chronic disease of shoit duration 
antrotomy (simple mastoidectomy) be performed This is his opeiation 
of choice When the lesion is of longer duration, a conseivatne ladical 
operation is recommended With marginal peifoiation and good hear- 
ing, Hastings prefeis a modified radical, and in all other cases a radical, 
mastoidectomy The use of the term “chronic mastoid disease” b) 
Hastings is unhapp}' It is not a pathologic diagnosis, and hence it is 
difficult to comprehend for what kind of lesion he is lecommending a 
given procedure Chionic otorrhea is a s}mptom common to many otitic 
lesions Centrally located peiforations are generall} characteiistic of 
suppurative lesions confined to the mucosa, are nondangei ous and rarely 
require surgical intervention The description of the types of lesion 
for which Hastings recommends his various operative technics would 
clarify the issue A chronic aural dischaige is too often the result of a 
specific lesion in the middle ear to have either diagnosis or suigical 
therapy based on the time that it has been present 

INFECTIONS or THE BLOOD STREAM 

I am indebted to the report made by Cody - before the Southei n 
Section of the American Laiyngological, Rhinological and Otological 
Society for drawing attention to the fiftieth anniveisay of the first 
successful operation for thrombosis of the lateral sinus, by W Arbuth- 
not Lane Lane’s original report, as Cody points out, alread}' pre- 
sented the question whether one should ligate the internal jugular vein 
to get the best results The question is still pending Cody reviews the 
symptoms and the operative findings, discusses the Tobej-Ayer phe- 
nomenon as a diagnostic aid, draws attention to anatomic variations of 
the cranial sinuses and points out then clinical aspects He lists four 
purposes accomplished by ligation of the jugular vein 

First, as a preventive measure to impede the entrance of emboli into the lung as 
infarcts from the proximal end of the thrombus Second, as a protection 

against the possibility of a mural thrombus in the jugular bulb becoming an embolus 
Third, to demark positively the limit of the proximal extension of the thrombus 
in the internal jugular vein and if the jugular be thrombosed to resect it Fourth, 
as a secondary defense against bacteriaemia The ligation of the jugular seems 
to be effective in those cases of thrombosis operated upon reasonably early, but 
in the advanced cases, chills occur frequently after ligation where the 

invading bacteria are quite virulent, ligation has little effect on the sepsis 

Cody’s personal observations compiise 16 consecutive cases in which 
thrombosis of the lateral sinus occurred, among 518 mastoidectomies, or 
3 per cent of his cases of mastoiditis requiring surgical intervention, with 
a mortality of 25 per cent He finishes his report with a note on the 

35 Lane, W A Five Cases of Complicated Diseases of the Afiddle Ear, 
Tr Clin Soc London 22 255, 1889 
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eftect of sulfanilamide, to which I have alluded m the introductory 
paiagraph of this aiticle Evans in his survey of curient opinions 
and lecoids tabulates the result of a questionnaire regaiding the inci- 
dence of the lesion Only nineteen of the thiee bundled and forty- 
thiee leplies received fiom otologists and institutions reported an 
incidence higher than 6 pei cent Evans comments on the finding that 
among those who leported to him higher incidences of occuirence were 
some of the outstanding specialists of the countiy He observes that 
the figuies fiom these surgeons do not give a true picture of the per- 
centage of occuiience of sinus thiombosis but rather aie the result of 
the larger numbei of lef erred patients coming to them foi specific opera- 
tive theiapy, the thiombosis not actually occuiiing, in every case, in 
their individual piactice In making studies of the incidence of sinus 
thrombosis m the run of cases of mastoiditis requiring suigical inter- 
vention, thrombosis occuiimg in extiamural practice should be separately 
considered The suigeon should have reported only the cases in his 
own practice m which thrombosis developed from mastoiditis under his 
obseivation The records which Evans leviews deal with 59,850 cases 
of mastoidal infection Among these, 1,556 cases of sinus thrombosis 
are noted These figuies yield an incidence of 2 6 per cent of thrombosis 
of the lateial sinus m mastoidal disease Behrman studied cases 
covering twenty-six years, between 1910 and 1936 There was a mor- 
tality of 32 per cent In 65 per cent of the cases sinus thrombosis 
developed after acute puiulent otitis media The record is of 104 cases 

Sutherland discussing otitic sinus thiombosis notes that the medical 
piofession has not as yet become fully aware that otitic sepsis can have 
its focus m some othei part of the vast venous netwoik surrounding and 
penetrating the vaiious portions of the temporal bone This view is 
substantiated by Lillie,^'’ who states in the introductory lemarks of his 
monograph on surgeiy for sepsis of otitic oiigin “that in the extensive 
liteiature the tendency has been to consider infections of the 

blood stream that aie associated with infections of the temporal bone 
undei the general term ‘sinus thrombosis ’ ” I have for years taught 
and wiitten m the same vein and am in full accord with both Lillie and 
Sutherland The latter’s comment that it is much moie impoitant to 
lemove the primary focus in the bone itself for the cure of otitic sepsis 

36 , Evans, W H Thrombosis of the Lateral Sinus A Survey of Current 
Opinion and Records, Arch Otolaryng 28 959 (Dec ) 1938 

37 Behrman, W The Sinus Thrombosis Material of the Sahlgren Hospital, 
1910-1936, Acta oto-laryng 25 534, 1937 

38 Sutherland, J M Otitic Sinus Thrombosis, Arch Otolaryng 27 1 (Jan ) 
1938 

39 Lillie, H I Suigery of the Ear, New York, Thomas Nelson & Sons, 1938 
chap 9, p 262 
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than operatively to attack a definite poition of the venous SNStcin, 
because of the w ide anastomosis of the veins around the temporal bone, 
also deserves attention The plea for eaily surgical intervention made 
by Beck in repoiting his cases of so-called “thrombotic mastoiditis” and 
in connection with the grouji of cases of sepsis A\hich I have classified 
as instances of "hemorihagic mastoiditis” falls into the ^ame category 
Sutherland particulail} stiesses the impoitance of the anomalies in the 
anatom)'^ of the lateral sinus and of the sagittal and the petrosal veins and 
the petrosquamous sinus in infanc} He stands on film ground in his 
recommendations as to theiapy,. name!} , eradication and diainage of the 
primaril} infected area 

As an aid to diagnosis the Tobev-Avei tests have in the main piovcd 
their worth, a few eirors and failures to the contraiv notwithstanding 
Van Dishoeck^® presents a test based on similai principles When 
pressure is exerted on the internal jugular v^ein of one side, the turbinate 
tissue in the nose swells on the same side This results from retrogi ade 
congestion of the pter}goid plexus vvitli blood from the cranium The 
test IS peifoimed as follows An inflated fingei cot is placed ov^cr a 
rubber cork through which a glass tube is passed The piotruding 
end of the glass tube is connected with a water manometer The finger 
cot IS inserted into the nostril and placed in apposition with the inferior 
turbinate bodv of the nose The pressure is recorded Manual pi essure 
IS then exerted over the internal jugular vein and the pressure again 
noted When the condition in the lateial sinus is noimal, a rise in 
pressure in the manometer is to be noted from impingement of the 
engorged turbinate against the finger cot When a sinus thrombosis is 
present, there should be no peicejitible inciease in the pressure lecorded 
b)’- the nasoplethysmometer The v'alue of this test is still to be 
determined 

Juers,^^ evaluating symptoms in a study of 21 cases of otitic sepsis, 
with a mortaht}'^ of 24 per cent, finds that he can show no relation 
between chills and bacteremia He reports a positive blood culture m 
only 11 of his cases His observ^ation is that chills were moie frequent 
among children than is generally supposed He placed considerable 
stress on headache as a significant diagnostic sign The failure to pro- 
cure a positive blood culture in half of his cases deserv'^es attention The 
finding of a positive blood culture is proof of bacteremia The nega- 
tive finding, however, is not open to such a clearcut deduction If the 
surgeon is absolutely sure that theie has been no technical failure in 

40 van Dishoeck, H A E Nasenplethysmometne als Mittel zur Diagnose 
der Durchlassigkeit des Sinus sigmoideus und der Vena jugulans, Acta oto-Iarvng 
26 45, 1938 

41 Juers, A L Otitic Sepsis Anah^sis of Twenty-One Cases and Anatomic 
Study, Arch Otolaryng 27 178 (Feb ) 1938 
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taking the blood for the cultuie, if no error has occmied in the prep- 
aiation of the medium, its leactions or the temperatuie at which it is 
kept, if the bacteiia diawn fiom the patient with the blood aie of a type 
that will glow colonies on the medium and — finally — if the concomitant 
signs and symptoms wan ant the assumption that bacteiia are piesent, 
then the failuie to get positive blood cultures m half of a series of cases 
is notewoithy Otheiwise, a negative finding from blood cultuie 
becomes only a matter to recoid, and one may yet deduce that bac- 
teiemia is present On the question of a positive or a negative finding 
fiom blood culture a laige amount of liteiatuie exists, and no purpose 
would be accomplished at this time by reopening it 

Yeais ago I was taught by Jonathan Wiight, and I still believe it 
tiue toda}^ that when chills and a septic tempeiature curve aie presented 
bacteiia are geneiall}'’ found in the blood stream, whethei oi not they 
can be demonstrated on aitificial culture mediums This is considered 
tiue particular^ when other signs of bacterial infection occui, such as 
a progressive fall m the hemoglobin index and a progressive loss in the 
total red blood cell count Such a deduction is especially likely to be 
coriect when the pathogenic organism is of the hemophilic type 
Scaloii^^ reports a case of a child 9 years of age on whom simple 
mastoidectomy had been perfoimed on the left Forty days post- 
opei atively follicular tonsillitis developed, accompanied by purulent otitis 
on the right On the second day of this illness, paiacentesis was done, 
yielding only a scant discharge of pus Severe sepsis immediately set in, 
bringing death on the fourth day of illness Autopsy showed the pres- 
ence of thrombophlebitis of the right sigmoid sinus Scalori believes that 
m this instance the route of infection was retrograde thrombosis The 
autopsy report; does not trace the regression from the middle ear to 
the lateral sinus, but in view of the studies of Hadjopoulos and Bell,^^ 
who traced infective bacteiia through the lymphatics as well as through 
the blood stream, it seems that Scalori’s opinion is substantiated When 
discussing Hastings’ paper and commenting on his report on chronic 
lesions of the nondangerous type which presented central perforations, I 
did not touch on superimposed infections m such cases, which are dan- 
gerous and change the character of the conditions Thus Klicpera^^ 
leports on 7 cases in which sinus thrombosis occurred in the presence of 
chronic purulent otitis media with central perforations In 6 of these, 
the acute flare-up followed bathing In only 3 cases did the otoscopic 

42 Scalon, G Tromboflebite otogena precocissima del seno laterale, Valsalva 
13 585, 1937 

43 Hadjopoulos, L G , and Bell, J W Direct Versus Intermediate Path- 
ways in Infections of the Mastoid, Arch Otolaryng 25 601 (June) 1937 

44 Klicpera, L Smusthrombosen bei chronischer Mittelohreiterung nut 
zentraler Perfoiation, Monatschi f Ohrenh 71 1321, 1937 
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pictuie give any evidence of the acute exaceibation, and in 1 the middle 
ear actually was diy The hony structuic in all these cases shoved 
distuibance of pneuinati/ation, and in all of them the infection followed 
the tissues by contiguity of structures, bridging the space between the 
antrum and the lateral sinus and passing thiough the chain of cellular 
stiuctures and the lymph channels Radical mastoidectonn was done in 
2 instances and simple mastoidectomy in 5, besides suigical tieatment 
of the lesion in the lateral sinus Six of the patients ieco\cied 

Behrman finds no difterence in the lesults of treatment with and 
without ligation of the jugular aciu, wdnle Atkinson discusses treat- 
ment of infection of the lateral sinus without ojjcration on the vein 
He limits ligation oi resection to cases of tcndei ness along the coui se of 
the jugular vein, enlarged glands m that region oi lepeated rigors after 
opeiation on the sinus In 5 cases of sinus thrombosis he ligated the 
vein in 2, because the bulb oi the vein itself was involved In this, as in 
many publications, the stress m discussion of theiap) is placed on 
ligation or nonligation of the internal jugular vein Gill,'*" on the con- 
trary, contends that the treatment of infections of the blood stream 
secondary to purulent diseases of the middle ear and the mastoid pi ocess 
IS primarily medical and should consist of transfusions of immunircd 
blood, administration of poljw'alent antistreptococcus serum, intiavenous 
injections of dextrose and sodium chloride and, lately, the administration 
of sulfanilamide 

LESIONS or THE PETROUS PYRAMID 

Many cases of suppuration of the petrous pyramid have been 
reported, mostly because of the increasing frequency WTth wdnch the 
lesion IS recognized clinically and operated on and the reco\ery or the 
death recorded If the reports demonstrate nothing else, they are evi- 
dence of an inci easing diagnostic acumen on the part of the general run 
of otologists Among the leaders in this field of study, tw'O strong trends 
are observable In the first place, a diagnosis of petrosal suppuration 
per se is recognized as incomplete The endeavor is to make a “diagnosis 
of localization,” with the obvious corollary that surgical measuies shall 
be devised to reach the locality diagnostically recognized as the seat of 
the lesion The use of “standard procedures” for “petrositis” was evi- 
dently a passing phase in the development of both the diagnosis and 
the surgical treatment of petrosal suppurations In the second place, 
the leading students of this condition are stressing the adoption of the 

45 Atkinson, E M Treatment of Lateral Sinus Infection Without Operation 
on the Jugular Vein, Arch Otolarvng 27 169 (Feb ) 1938 

46 Gill, E G Infection of the Blood Stream Medical Treatment, with 
Special Reference to Transfusions of Immunized Blood, Report of Cases, Arch 
Otolaryng 27 67 (Jan ) 1938 
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“minimal” opeiation to accomplish lesiilts Failure to effect cure uith 
the “minimal” operation is follo^^ed by secondary operations moie and 
more extensive, until cme results and a letmn to noimal conditions is 
bi ought about As a corollaiy of this second tiend outstanding students 
of petiosal suppuiation, like Ramadier and Almour. to give but tivo 
examples, who aie authors of specific technics foi suigical mteiiention 
on the petrous pyiamid, aie advocating their own surgical piocedures 
for use not in all cases but only after a diagnosis of localization has 
established that othei and minimal piocedures vould fail to eradicate 
the lesion In the specific lepoits that follow I shall substantiate these 
obseivations with citations Finally. I believe the time has passed 
i\hen lepoits can be accepted of cases in which operation has been 
done without seiious eff'oit to classify the symptoms arising from the 
petrosal lesion, from the accompanying extradural abscess and from 
the meningitis which is piesent at the time of operation 

During the year under leviev interesting cases weie lepoited by 
Frotzel,*^’ Luqum,^® Guillon and Hery and Akai The condition in 
each case was diagnosed as “petrositis” and adequately handled In 
Bologna, Italy, a symposium on petrosal suppuiation was held at the 
congress of otolaryngologists Bombelh repoited finding a fistula in 
the hypotympanum, which he v idened by curetting it A lateial pharyn- 
geal abscess developed, which was opened through the pharynx, with 
counterdrainage behind the sternocleidomastoid muscle INIonte 
repoited a case in which diagnosis was not made during the patient’s 
life but at autopsy bilateral osteomyelitis of the petiosa Avas discovered 
I have referred in earlier summaries to reports similai to many in the 
French literature on osteomyelitis of the petrous pyiamid among chil- 
dren and infants Fioretti reported 2 cases in which diagnosis was 
made and healing occurred spontaneously after radical mastoidectomy 
The American literature has many statements of the frequency of spon- 
taneous cure of petrosal infection but extensive case reports w ith detailed 
descriptions of the symptoms and their “sequence of abatement” as 
recovery takes place are mostly lacking Cahcetti reported on 5 
cases, wuth recoveiy in 2 and death in 3, wdiile Giuff rida repoi ted 

spontaneous recovery in 1 case and death in 1 In the latter the lesion 

47 Frotzel, J Acute Otitis Media with Suppuration of the Cells in the 

Petrous Apex, Casop lek cesk 76 1493, 1937 

48 Luquin, P T Deep Seated Lesions of the Petrous Apex An Soc inex 
de oftal y oto-nno-larj ng 11 317, 1937 

49 Guillon, H , and Hery Einpi erne clos de la pointe petreuse Operation 
de J Ramadier , Guerison, Zentralbl f Hals-, Nasen- u Ohrenh 30 427, 1938 

50 Akai, M Two Cases of Petrositis Otologia 10 505, 1937 

51 Proceedings of the Congresso della Societa italiana di laringologia otologia 
e nnologia, Zentralbl f Hals-, Nasen- u Ohrenh 29 298 1937-1938 
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in the middle eai healed after eight days Apicitis and fatally teiminating 
leptomeningitis developed thiee months later Although the observer 
does not say so, the course seems to be the classic one of pneumococcic 
meningitis 

Statements b}'^ Calamida,^^ Giusani and Ricci about operatnc 
treatment also weie reported Calamida prefeis the Ramadier opera- 
tive piocedure to all otheis, but Giusani and Ricci both take the modern 
standpoint and recommend successive stages of operation, namely, the 
“minimal” pioceduie followed by more extensne procedures until the 
lesion IS eradicated The most impressive statement along these lines 
comes from Ramadiei,®- one of the French pioneei workers in this 
field He reports that the opeiative pioceduie should fit the site of the 
lesion m the petrosa and that stress should be laid on the diagnosis of 
the site of the lesion by the recognition of the area from which the pus 
arises, that is, the middle ear oi the mastoid process For posterio’ 
lesions which surround the lab3winth, atticoantrotomy (simple mas- 
toidectomy) is indicated For anterior lesions, he lecommends either 
his own operation or that of Almour, provided that the labyrinth is 
alne When a fistula is found, it should alva^'s be widened He never 
uses a modified Streit operation, because he knows the danger of injuring 
the dura by such procedures The extradural approach Ramadier 
reserves for cases in which evacuation of an extradural abscess is 
required Finally, he finds that in certain cases apicectomy is needed 
This IS exactly the way I ad\ocated handling petrosal suppuration in a 
brief case report In the second case reported m the same communi- 
cation simple mastoidectomy was followed by watchful waiting, then 
ladical mastoidectomy was performed, with drainage of an anterioi 
fistula at the tubotympanic orifice, finally, after another interval of 
watchful waiting, apicectomy was performed to eradicate the lesion 
which was involving the meninges My patient recovered Two reports 
from Lund are available In one he describes his experience with 
deep osteitic suppuration of the temporal bone m 54 cases Thirty-eight 
were cases of acute or subacute petrositis , in 13 the condition was termed 
chronic, and in 3 cholesteatoma occurred In all, 89 foci in the petrous 
pyramid were encountered Fifteen were located anteriorly and 74 
posteriorly Lund’s operative procedures parallel Ramadier’s and my 
own He prefers to reoperate Avhen it becomes necessary, awaiting the 
outcome from each procedure before extending the operative field Fie 

52 Ramadier, J A Les indications operatoires dans les petrosities, Oto- 
rhino-laryng internat 21 489, 1937 

53 Kopetzky, S J Management and Treatment of Otogenic Meningitis, 
Ann Otol , Rhin & Laryng 47 117, 1938 

54 Lund, R Deep Suppurative Osteitis of the Temporal Bone, Hospitalstid 
80 313, 1937 
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contends, furthermore, that the extrapetrosal appi oach as an independent 
surgical mteivention has been entirely supplemented by intervention 
from within the petiosa Those who are familiar with many of my 
numeious contributions will compiehend that Lund’s advocacy of surgical 
intervention within the limits of the pais petrosa, without opening the 
cianial cavity and exposing the dura except when extradural abscesses 
aie sought, meets full support fiom me Gusic reports on 10 cases 
In 1 the lesion healed spontaneously, myringotomy only having been 
performed In 3 a cuie was aflfected by simple mastoidectomy 
(antrotomy) only In another radical mastoidectomy became necessary 
In 5 the Frencknei or Ramadiei technic was employed When tian&- 
labyiinthine cells aie piesent Gusic piefeis to operate accoidmg to the 
method of Frencknei , otherwise, he prefers Ramadier’s method of 
approach Nmger and Hybasek lepoit on 6 cases of petiositis, in 5 
of which diagnosis was made by clinical and roentgenologic examina- 
tions and in 1 at operation These authois, too, feel that one must not 
have any fixed idea when opeiatmg in a case of petrositis They 
depiecate the employment of a “routine means of surgical approach ” 
In 3 of their cases radical mastoidectomy, in 1 simple mastoidectomy and 
111 2 only modified ladical operations weie necessary They express then 
belief that foi anteiiorly located lesions the “minimal” opeiation is 
ladical, and for posteriorly situated lesions, simple, mastoidectomy Of 
course, m connection with both these pioceduies, the necessaiy surgical 
intervention on the exposed petiosal aiea is perfoimed How much 
more logical and scientific are these proceduies, based on location of the 
pathologic change, than was the vaunted “conservative” attitude veisus 
the “radical” attitude, based on “wishful thinking,” of leceiit yeais' 
Of Ninger’s and Hybasek’s cases, peripetiosal extension and extiaduial 
abscess followed the “minimal” procedure in 2, in which the patient died 
In the other 4 cures resulted, all procedures being intrapetrosally 
performed Kopetzky summarizes his conception of the suigical 
tieatment of the petrous pyramid by repoitmg on a senes of cases In 
10 simple mastoidectomy and widening and diainage of postenoily 
situated lesions effected a cuie In 25 radical mastoidectomy was 
lequired, with enlargement of fistulas in anteriorly situated lesions In 
8 the Almour technic was employed foi apical enclosed empyema, in 3 
apicectomy was required The lesion was posterior petrositis in 10 and 
anterioi petiositis in 21 The lesions showed differing numbers of 

55 Gusic, B Ueber Pyramidenspitzelleneiterung nut und oline Gradenigoschen 
Symptomkomplex, Zentralbl f Hals-, Nasen- u Ohrenh 30 155, 1938 

56 Nmger, F, and Hybasek, J Otogenic Petrositis, Shorn lek 39 1, 1937 
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fistulas, in 4 cases Iheie wcie multiple fistulas The apex was involved 
in 7 cases Eleven patients had meningitis, of these, 4 died, and 7 
lecoveied In this report Kopetzky also cautions that one must suit 
the opeiative pioceduie to the individual case, and he characterizes the 
appioach to the pyramidal structmes from the phaiynx and neck through 
nomnfected areas as a “cadaver opeiation ” Mangebeira-Alhernaz is 
anothei who does a “minimar’ opeiative piocedurc first and then if no 
adequate beneficial i espouse is obtained extends his surgical attack He 
leports a case of petrositis in a 50 3 ear old patient in wduch he first did 
antiotom}' (simple mastoidectom}') and then, when S 3 mptoms remained 
unrelieved, proceeded to perform a Ramadier opeiation The patient 
recoveied Tanaka and Playashi leport 3 inteiesting cases wdierein 
the}'^ also peifoimed the least suigical intervention they believed necessar} 
to reach the lesion In a patient 41 3 ^ears of age mastoiditis was compli- 
cated by petrositis and an extraduial abscess Simple mastoidectom}’' and 
evacuation w^eie attempted Meningitis ensued, and death resulted In the 
second case, a 54 year old patient fiist complained of deafness Simple 
mastoidectomy w'as done, to be follow'ed in eight days b}' the clinical 
picture of petrositis At opeiation a group of cells w as found on the inner 
side of the posteiior semicircular canal The tract w’as eradicated, and a 
cure resulted m five w^eeks The thud case w'as that of a 17 year old 
student Following cor}'’za bilateral acute purulent otitis media developed 
appaiently healing within the next three months, during wdnch time the 
surgeons performed repeated myringotomies A month later s 3 nnptoms 
reappeared leferable to the right ear The drum appeared pale and thick- 
ened, and the posterior supeiior wall of the canal drooped Simple 
mastoidectom}'^ was perfoimed, and transient impiovement was noted 
Tw^o months later symptoms of petrositis set in, fever developed, and 
further operation was undei taken At the radical mastoidectomy a group 
of infected cells was found w'hich ran behind and mediall}'^ from the sub- 
cochleai aiea towaid the tip 

For the past seven years Lindsay has been conducting a routine 
study of the temporal bones of meningitic patients coming to autops}' 
His repoit to the Chicago Laryngological and Otological Society on the 
histologic picture of one 01 both tempoial bones in 28 cases of menin- 
gitis IS a fine detailed stud}^ which must be read m the original to be 
pioperly appreciated It is extensively illustiated with photomicro- 
graphs, which clarify the text In addition, he repoi ts 1 1 cases in detail, 

58 Mangabeira-Albernaz, P Petrositis with Gradenigo’s Syndrome, An de 
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[lom the clinical, the opeiative and — when death followed — the histologic 
point of Mew Space piohibits me fiom lepioducing the case histones, 
but a summation suffices Eight patients died of meningitis Thiee 
patients uith petrositis lecoveied In 5 of 7 cases, including those of 
patients clinically obseived and cuied, a fistula to the middle ear was not 
demonsti able These cases illustiated that an abscess in the apex fie- 
quently cannot be reached f i om the mastoid pi ocess Lindsay finds that 
the abscess m the apex is often closed and that rupture may take place 
in one of seveial directions He states that in eveiy case the infection 
leached the pyiamid by way of the pneumatic spaces, producing an 
aiea of suppuiation and abscess m the hone Latei theie was luptuie 
into the meninges The bone maiiow showed maiked resistance to the 
infection Diffuse fibiosis occuired in these spaces in most cases, affect- 
ing the giay and the led maiiow alike Theie was some osteogenesis 
adjacent to the suppurating focus , this Lindsay considers a reaction in 
the mariow, which is not true osteomyelitis but an evidence that ade- 
quate defense is cieated against infections and destiuction by infections 
In only 1 case did bilateral osteomyelitis occur as a teiminal lesion 

From his basic studies and fiom his clinical experience Lindsay 
diaws some pertinent conclusions He sti esses the value of roentgen 
findings as an aid to diagnosis He holds that adoption of the safest 
means of piocurmg drainage fiom a closed abscess is a necessity He 
lemarks that it is evident fiom the histologic obseivations that no single 
opeiative pioceduie is suitable foi all cases of petiositis and that it is 
necessary to adopt a systemic appioach that will avoid overlooking any 
localized aiea of disease The complete exenteration of the mastoid cells 
IS the fiist essential, including a caieful search for tracts that might 
lead into the petiosa and exposuie of the duia of the middle and the 
posterioi fossa Refeiiing to his cases 5, 6 and 7, he advocated the eleva- 
tion of the dura beyond the aicuale eminence m the middle fossa These 
pioceduies may fail to reach suppuiation m the apex, and Lindsay’s 
histologic findings and his clinical experience indicate that an apical 
abscess is most frequently not accessible from the mastoid The pies- 
ence of fistulas opening into the middle ear may allow spontaneous 
recoveiy oi when found at operation ma)’- lead to the focus in the apex 
Lindsay used a combination of the technics advocated by Eagleton, 
Ramadiei, Kopetzky and Almour Certain other extrapeti osal methods 
of suigical approach might be found suitable m a case of laige eiosions 
of the inti acranial surface of the pyramid or of a bieak through tlie 
mfeiior suiface Flowever, Lindsay states that there can be no ques- 
tion of the desii ability of secuimg drainage from the suppurating focus 
m the pyramid before inti acranial extension has taken place When 
surgical intei vention is delayed until lupture of the coitex takes place 
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meningitis ma)^ ensue The inti apetrosal method of draining an abscess 
at the mouth of the eustachian tube was used by Lindsay in 4 cases with 
satisfactory results With his contentions, I find myself in accord, 
with reservations regarding the exposure of the dura of the middle and 
the posterior fossa during the first step — the simple mastoidectomy I 
would resen^e the dural exposure for use in cases in which extradural 
accumulations of pus were suspected 

The discussion followung the contribution of Lindsay brought a report 
from Hagens,^ who found osteomyelitis of the petrous apex in 3 cases, 
while Galloway ^ also recommended that one should endeavoi to make a 
diagnosis not of petrositis but of the part of the petrosa involved, thus 
facilitating the selection of the operative approach in the given case 
Lund elucidates the significance of S3miptoms He states that 
ocular and retrobulbar pain are more apt to point to osteomyelitis of 
the anterior supralabyrinthine cells, while pain in the neck and the deep 
muscles of the neck suggests involvement of the sublabyrinthine region 
Palsy of the sixth nerve is not bound up solely wnth apicitis but can — 
as all otologists know — result from thrombosis of the superioi or the 
inferior petrosal sinus or of the cavernous sinus Attention should be 
paid to disturbances in taste for the localization of lesions in the petrosa 
Anterior supralabyrinthine petrositis involves the anterioi two thirds of 
the tongue, because of inteiference with the chorda tympani in its 
course through the facial canal, whereas sublabyrinthine lesions cause 
disturbances in taste m the posterior third of the tongue, due to involve- 
ment of the glossopharyngeal nerve In anterior petrositis the lesion 
may encroach on the carotid plexus and result in pupillary changes 
Lund makes the pertinent observation, “The triad of Giadenigo has 
finished its role and has been replaced by the minutiae of the various 
combinations of s)'mptoms m the diagnosis ” With this statement I am 
fully m accord In the matter of differential diagnosis, Mayer 
advances significant data On the basis of his personal experience he 
states an important means of diagnostic differentiation between an extra- 
dural abscess over the tegmen tympani resulting from mastoiditis and 
one resulting from petrositis The lesion in the first instance may present 
an intense headache, but it is not localized either intraorbitally or supra- 
orbitally as in the second instance Laskiewicz makes an important 
diagnostic distinction between two forms of osteomyelitis of the temporal 
bone in infants One is the type m which septic symptoms appeal early, 
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with swelling extending fiom the ear to the eyelids, adenitis in both 
the anteiior and the posterior cervical region and often multiple throm- 
bophlebitis and mastoiditis The second type is osteomyelitis of the 
petrous apex which staits with headache Mundmch discusses the 
significance of trigeminal pain In the early work on petrositis, great 
stress was laid on pain and its regional intensities Later, alteiations 
were lecorded In Mundmch’s case mastoidectomy for subperiosteal 
abscess was done m 1933 One month later severe headache developed 
on the left The mastoidectomy was revised without yielding any sig- 
nificant findings For two years a postaui icular fistula persisted and 
suppuiated During this interval there was no pain The patient then 
suffeied from an attack of grip and died of puiulent leptomeningitis 
The autopsy showed, besides the lattei condition, a large extradural 
abscess in the middle cranial fossa The histologic findings revealed com- 
plete coalescence of the entire petrous portion of the temporal bone, 
anterior to the supeiior semicircular canal The gasserian ganglion was 
bathed m pus Degeneration of some of the ganglion cells and nerve 
bundles also was demonstiable Mundmch discusses three possible 
explanations for the absence of pain 1 The damage noted in some of 
the axis cylinders might account for the loss of function 2 Only the 
perception of pain may have been destroyed, while the other functions 
of the nerve remained normal 3 The patient may have been so con- 
stituted that he could readily stand pain The observer contributes 
the suggestion that other tests for involvement of the fifth nerve should 
be employed, and might prove useful, m the diagnosis of peti osal lesions, 
among which corneal reflexes and perception of cold and heat come into 
account This suggestion parallels that of Lund, which has been cited 
I may add that this case proves the danger of permitting a peisistent 
postauncular fistula to dischaige pus for two years without suigical 
intervention The supervening influenzal infection had a ready path 
toward the cianium 

The routes of rupture of petrous lesions are discussed by Maspetiol 
Such ruptures may take place under the labyrinth, behind the styloid 
process and along the fossa and tract in which run the great vessels of 
the neck When the extiapetrosal collections of pus manifest themselves 
as a pharyngeal abscess, he recommends opening by an incision along 
the anterior portion of the sternocleidomastoid muscle A focus within 
the apex proper may ruptuie along the musculature of the soft palate, 
It may follow the eustachian tube and appear near the tubal orifice, or it 

64 Mundmch, K Ueber Ursache und Bedeutung otogener T^ngeminus 
Schmerzen, Arch f Ohrenh 144 259, 1938 

65 Maspetiol, R Contribution a I’etudes des suppurations exocraniennes 
d’origine otitique Les abces secondaires aux petrosites, Ann d’oto-laijTig , 1937, 

P 790 
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can cause a swelling on the vault of the nasopharjnx ]\Iaspetiol men- 
tions the possibiht}^ that e\tiaclinal pus may find the way thiough one 
of the natuial openings, like the foiamen laceium or the jugular foramen 
and thus reach a point outside the skull Of course, the knowledge of 
these possibilities is impoitant, and such luptuies have all taken place 
at some time oi anothei What is more impoitant, howeier, is that 
the lesion shall be diagnosed while it is still unruptuicd, while it is still 
intiapetrosal, and surgical inteivenlion should be adapted to leacli 
Its site 

Kelemen lepoited on 2 cases of severe otitis in which osteomyelitis 
of the petrous pyiamid de^ eloped, m both of which autopsj' was per- 
foimed and the lesions histological!} examined Kelemen holds with 
Mayer that the infection iic\ei originates m the marrow spaces but 
always spreads to them fiom the air spaces This observation finds 
support in that of Lindsay,*'” wdiich has been cited, that the infection 
always spreads from the pneumatic spaces to the marrow, the latter 
always showing marked evidence of icsisting the spiead of the infection 
The only contrary point of view that I have been able to find m this 
year’s literature is m the repoit of Pallestrmi,®' who contributes a stud} 
of 5 cases, in 3 of which the patient recovered On the bases of his 
pathologic study at autopsy in the other 2 cases, he concludes that the 
spongy bone maiiow, which he believes exists at all ages is easih 
infected 

Richter i eports on the autopsy in a case of apical empyema of the 
petrous pyramid in a 66 year old patient, who died of meningitis after 
an otitic infection which lasted five weeks Extensive pneumatization 
of the pyramid was found, involving all the cells in the suppuiatne 
process Theie w^eie multiple extrapetiosal ruptuies — two thiough the 
tegmen to the dura of the middle cianial fossa, one from the retiolaby- 
rinth to the duia of the posterior fossa and one into the internal auditoiy 
meatus Another interesting postmortem observation comes from the 
report of Yamakawa and Kawano *’*’ of the case of a 29 year old patient 
suffering from aural discharge for five days The only other s}mptom 
was headache Streptococcic meningitis developed, and death follow^ed 

66 Kelemen, G Osteomyelitis of the Petrous Pyramid, J Lar\ng & Otol 
53 113, 1938 

67 Pallestnni, E Rilievi anatomopatologici sulle cosi dette petrositi, Valsalva 
14 213, 1939 

68 Richter, H Beitrage zur pathologischen Anatomic des Ohres Mehrfache 
Spitzenempyeme des Felsenbeines mit mehrfachen Einbruchen ins Schadelinneie, 
u a in den inneren Gehorgang, Arch f Ohren-, Nasen- u Kehlkopfh 141 334, 
1937 

69 Yamakawa, K, and Kawano, N Early Rupture of an Apicitis, Otologia 
10 901, 1937 
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At opeialion the mastoid piocess was found tininvolved At autopsy 
both gloss and micioscopic studies levealed that the cells of the petrous 
tip weie initially involved This empyema of the tip eroded the bone 
and luptuied into the middle cianial fossa I have always taught that 
petiosal suppuiation was not a complication of mastoiditis but lather 
of puiulent otitis media These obseivers fuither substantiate this 
contention 

Cheiidjian lepoits on a case of petiositis m an infant of 7 months 
111 whom bilateial puiulent otitis media had developed Mastoidectomy 
vas done on one side Death ensued, and at autopsy extensive pneu- 
matization was obsened which reached the apex on both sides All 
the cells ivere filled ivith pus, ivhich also bathed the vestibulai and 
cochleai blanches of the eighth nerve This nerve on histologic examina- 
tion ivas seen to he edematous and hyperemic The leport is interesting 
fiist, because of the extensive pneumatization. reaching to the tips, in so 
young a subject I doubt the interpietation of the autopsy because of the 
second obseivation, namel}’, that all the spaces up to the tip were filled 
ivith pus In view^ of this, unless a lining membiane w^as demonstrable 
coating the tiabeculae, hoiv was it possible to diffeientiate the air- 
containmg spaces from those rvhich normally would have contained 
niai row ? In view of the pui ulent invasion of these spaces I am inclined 
to doubt the finding of complete pneumatization of the petrous portion 
of the temporal bone in a 7 month old infant 

Mooihead read a paper befoie the Eastern Section of the Ameiican 
Laryngological, Rhmological and Otological Society, -which he subse- 
quently published with a coauthoi (Moorhead and Bakei),'" m wdiich 
30 consecutive cases of petrosal suppuiation are given ivith consideiable 
detail Moorhead describes a slightly modified Eagleton technic, -which 
he emploj’-ed m all his cases In 8 of the cases meningitis -ivas present 
when the suigical mteivention on the pars petiosa was undei taken 
In 4 cases a preoperative diagnosis of petrosal involvement w^as not 
made It Avould take me too fai afield to discuss in detail each of the 
30 cases compiising Moorhead’s repoit It suffices to recommend to 
the serious student a study of the oiiginal communication, to be lead 
against the background of cm lent otologic opinion The paper takes on 

70 Chendnan, Z Comportement des voies cochleaires et vestibulaires 
penphenques dans une panpetrosite bilaterale chez un enfant de sept mois. Rev 
d'oto-neuro-opbt 15 666, 1937 

71 Moorhead, R L Petrous Pyramid Suppuration When and How to 
Operate (with a Report of Thiity Cases), Tr Am Larjng, Rliin & Otol Soc 
44 254, 1938 

72 Moorhead, R L, and Baker T P Suppuration of the Petrous P\iamid 
When and How^ to Operate Report of Tiiirt\ Cases Arch Otolar\ng 28 497 
(Oct) 1938 
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added impoitance because it received full suppoit fiom Friesnei in the 
discussion which followed its piesentation The lattci quoted numerous 
extracts from his own contnbiitions m substantiation Mooi head’s 
leport contains a polemic discussion of his symptomatolog) , contiasting 
his obseivation to what is recorded "in literature " He has not, however 
separated the signs and S 3 ''mptoms in his cases which arose from menin- 
gitis from those which came from the petiosal lesion It is well known 
among clinicians that once meningeal infection is established, the symp- 
toms from this overshadow^ and dominate the clinical picture, so that the 
less intense signs fiom an intrapetiosal lesion are obscuied In most of 
Moorhead’s cases rupture occuried before operation, and extiadural 
collections of pus aie frequently noted The possibility of a spontaneous 
lupture of pus from the pyramid through the tubotympanic aiea is 
almost negatived, Friesnei stating in substantiation that liis own post- 
mortem examination of 30 lesions of the petrosa gave this observation 
only once Nevertheless, the numeious reports of competent observers 
who recorded many such findings years before petrosal lesions were 
recognized clinically cannot be negatived by one man’s opinions, and e\en 
Moorhead reported 1 anterioi labyrinthine lesion wnth spontaneous 
rupture into the pharynx w'hile 1 of his autopsy reports would lead 
the readei to suspect the presence of another such lesion 

In many of his opeiations, Moorhead added punctuie and wuthdraw'al 
of fluid from the pontile cisterna His lationale for this is not entirely 
clear, since in some cases of fully developed meningitis the cisterna w^as 
not tapped, while in others it w-^as It is to be regretted that a comparison 
of the bacterial content of the fluid drawm from the cisterna by puncture 
wuth that observed by lumbar puncture was not reported It wmuld have 
substantiated or failed to substantiate a contnbution made by Eagletoii, 
who contends that m many cases pathogenic bacteiia may be obtained 
by cisternal puncture while the fluid withdrawn by lumbar puncture still 
remains clear 

Moorhead’s paper contains also a strong plea foi the avoidance of 
radical mastoidectomy in order to conserve the hearing, and his presenta- 
tion contains many audiometnc records to prove his point During the 
further discussion of this paper Kopetzky drew attention to the lack 
of parallelism between the hearing which remains aftei radical mastoidec- 
tomy for chronic suppurations of the middle ear, wFich geneially are of 
long duration, and that after radical mastoidectomy for an acute lesion, 
of short duration In the first instance, most of the loss of hearing takes 
place m the long years during which the chronic condition has existed, 
and only to a degree does the radical mastoidectomy fui thei produce it 

73 Friesner, I , m discussion on Moorhead, p 289 

74 Kopetzky, S J , in discussion on Moorhead,"^ p 288 
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If petiosal lesions can be handled successfully suigically, with conseiva- 
tion of healing, every one will concede that an advance in surgical thei- 
apy had been achieved Thiee factois must be considered when one 
evaluates this noteworthy endeavor 

1 It must not be foi gotten that most of the competent students of 
the lesion under discussion aie agieed that radical mastoidectomy is not 
necessaiy in many of the cases Most of the postcochleai lesions can be 
leached without lesortmg to this opeiative technic Thus the question 
of conserving heaiing by avoidance of radical mastoidectomy is limited 
to cases in A-vhich the lesion can be leached adequately only by radical 
mastoidectomy as one step m the proceduie 

2 Elevation of the dura is necessary to leach the lesions anteiioi to 
the labyrinth without entering the middle ear, and to do this, on the basis 
of conseivmg hearing, entails dangers, which add to the giavity of the 
condition This factor has so often been stressed by me m these 
summaiies and in other publications that I shall not lepeat ni}- remaiks 
here It suffices to recall Ramadier’s contentions regaidmg this point, 
already cited, agreement with which will be found in the writings and 
opinions of most neuial surgeons In many of Moorhead’s cases the 
added dangei was absent, because the lesion had already i uptured exti a- 
durally and accumulations of pus were found at opeiation betw-een the 
dura and the bone Finally, Lindsay m case 9 of his report, did a 
radical mastoidectomy and evacuated pus from the apex of the pyramid 
by enteimg it between the cochlea and the internal carotid aitery, and he 
reports an uneventful recovery with peiception of a whisper at 2 feet 
(60 cm ) I realize that Lindsay’s single case does not establish a 
scientific criterion, yet it bungs evidence on the question of radical 
mastoidectomy and its effect on hearing when employed for an acute 
condition in which the middle ear has not been involved for too long 
a time 

3 By avoiding entering the middle ear, does Moorhead invariably 
leach the location of the lesion, and does he eiadicate it^ This becomes 
a serious question when one reads his clinical histones of the lesions 
which terminated fatally and also of that which spontaneously ruptured 
from the anterior labyrinthine area into the phaiynx The observation 
at autopsy of ^'extensive necrosis ’ of the p} ramid suggests that a 
Ramadier operation or an apicectomy might have eradicated this 
necrosed osseous tissue, and such intervention \\ ould have necessitated 
radical mastoidectomy as a step in the procedure Finally, elevating 
the dm a and making a hole for diamage from above into the petrosa 
IS not the suigical answer to all types of lesions in the petiosal pjiamid, 
as even Moorhead’s cases demonstrate 

Moorhead’s report, besides citing 8 cases of patients with distinct 
meningitis, shoves that 7 patients had extradural abscesses and 1 had a 
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uiptuic into the phaiynx In 12 eases, the pontile eisteina was punc- 
tuiecl and cloudy fluid withdrawn Moot head reports 20 lecovencs and 
10 deaths Of the 10 patients who died he obtained permission foi 
autopsy on 2 Ihe autopsy lecoids do not contain histologic olisei ra- 
tions The statement is made that drainage of the pyiamid was adequate 
Nevertheless in case 3, the autops}' repoit notes “extensne necrosis” 
of the pyiamid The othei autopsy, in case 9, gives no cridencc as to 
the petrosal disease 

In view’’ of the divergence present heie, I am reminded of a pertinent 
obseivation ci edited to Balance, wdio said. 

Want of agreement among serious workers about a gta\c question of surgical treat- 
ment arises from the lumping together of clinical conditions haring an csscntialK 
different pathological basis, or from csscntnl pathological conditions not clcarl> 
understood All true and lasting surgical practice is based uixm pathologr, 

and when once pathologj of an affection is clearly ippicciatcd, dnergcncc of news 
as to treatment ought to disappear 

In the study of petrositis, so much stress has been laid on the disease 
produced by streptococcic and pneumococcic infections that invasions by 
specific organisms and by tumors are forgotten Kleinfield and Smith ■® 
repoit the case of a 3 year old child wdio had symptoms referable to the 
ear but no objective otoscopic signs One month subsequent to the 
appearance of symptoms, a large perfoiation of the drum appeared, and 
paralysis of the facial nerve developed Radical mastoidectomy w'as per- 
formed Although all tests for tuberculosis weie negative, a tuberculous 
lesion was discovered post mortem 

Because roentgen examination is so important an aid to the diagnosis 
of petrosal lesions, it is germane to this summary to comment on this 
phase of diagnosis Diagnosis should not be made on roentgenograms 
alone With clinical symptoms to substantiate them, roentgen studies 
are invaluable in dealing with suppurative lesions Because cases aie 
being observed m which suppuration is absent, I have thought it advan- 
tageous to present a quotation from the contribution of Kraus,”' 
according to whom a number of exti apetrosal processes attack the 
petrosa which in their commencement have meager otologic s)’mptoms 
He makes the following summation 

1 Destruction of the pyramid by malignant tumor of the epipharynx takes place 
from below, and roentgen examination reveals basal destruction first 

75 Balance, C , cited by Lillie, H I Surgery of the Ear, New' York, Thomas 
Nelson & Sons, 1938, chap 9, p 262 

76 Kleinfield, L, and Smith, G Tuberculosis of the Petrous Pyramid, Ann 
Otol , Rhm & Laryng 47 261, 1938 

77 Kraus, L Pyramidal Changes in the Roentgenograms, Arch f Ohren-, 
Nasen- u Kehlkopfh 142 15, 1036 
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2 The median parts of the petrosa are destro}^ed earliest and most complete!)', 
and because of this the roentgenogi am often reveals steplike destruction 

3 The anterioi surface of the pyramid and the adjoining bones are destroyed 
much earlier than the posteiior portion, particularly than the cortical portion of the 
posterior wall, which resists the longest 

4 The first thiee points are readily explained by the position of the primary 
tumor and b)' the tendency of its growth 

5 If the posterioi pyramidal surface is intact, roentgen examination reveals a 
relatively clear outline of the apex, even if rather large poitions of the anterior 
part of the pyramid are missing 

6 If the posterior part of the cortex and the adjoining bone are completely or 
partly lacking, the roentgenograms show a complete defect of the petrosa or 
circumscribed lighter areas If the defect is localized around the porus acusticus 
internus, this process is dilated 

7 A lighter area m the central part of the apex in a case of malignant naso- 
pharjmgeal tumor maj' be the result of an inward growing of the tumor along 
the tube and its bony surroundings An inflammatory peritubal process may thus 
be recognized by a lighter area in the centei of the roentgenogram 

8 Atrophj' of the entire petrosa mav be caused bj severe medullary changes 
111 the forms of active or passive hyperemia or by fibrous transformation of the 
marrow 

9 The temporary absence and the reappearance ot the apex in the roentgeno- 
grams can be explained by the changing calcium content The change in calcium 
content, too, is probably caused by active and passne hjperemia^ This fact probably 
applies to inflammatory processes as well as to those that are accompanied by stasis 

71 East Eightieth Street 
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CASSELBERRY FUND AWARD 

A sufficient sum liaMiig accrued fioni the Casselberrj fund for encouraging 
advancement in the art and science of laryngologj and rhinolog> is now a%ailable, 
in part or as a whole, for a prize aw'ard or decoration or to dcfraj the c\pcnsc 
of original investigation or research in the domains mentioned 

Theses or reports of work must be in the hands of the secretarj of the .\meri- 
can Laryngological Association, Dr Charles J Imperatori, lOS East Tliirti -Eighth 
Street, New York, before Feb 1, 1940 

GENERAL NEWS 

Examinations for Certification by the American Board of Ophthal- 
mology — One written examination only will be given during 19-10 
for certification by the American Board of Ophthalmology This 
will be held on March 2 m various cities throughout the country, and 
applications must be filed before January 1 Applicants must pass 
this written examination satisfactorily before being admitted to oral 
examination The first oral examination will be given in New York 
on June 8 and 10 Candidates who are planning to take this oral 
examination must file case reports before March 1 The date of an 
oral examination to be held in the fall will be announced later 

Application blanks may be procured from the secretary-treasurer. 
Dr John Green, 6830 Waterman Avenue, St Louis 


CORRECTION 

Through inadvertence, mention w'as not made m the article b\ Dr Jacob 
Ruchman entitled “Rhinospondiosis (Seeber) First Occurrence in a Female m 
North America,” which appeared in the August issue (Arch Otolaryng 30 239, 
1939), of the fact that figures 1 and 2 appearing therein w'ere taken from the 
article by Drs J G Pasternack and C S Alexander entitled “Rhinosporidium 
Seeberi An Etiologic Agent in the Production of Nasal Polyps,” in the June 
1938 issue (Arch Otolarvnc 27 746, 1938) 
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Ear 

The Influence of Block Anesthesia. Induced by Procaine Hytirochloride 

ON THE Develop A iENT of Otitis and Acute ystoiditis A J Bondarienko, 

Rei de lar} ng 59 836 (No\ ) 1938 

The author reasons that part of the disturbance in disease of the middle ear 
and mastoid is due to a neurotrophic influence This is suggested by W ichnewskA , 
who treated otitis externa b}’’ injecting cocame The technic recommended is the 
injection of 8 to 15 cc of 0 25 per cent procaine hj drochlonde OAer the mastoid 
process or in the preauncular region At intertals of about four to six da 3 's this 
maj' be done a second and a third time In a series of 103 cases the author had 
especiallj'- fa\orable results with catarrhal conditions and less faiorable results 
with suppuratne conditions When the suppuration had gone on to destruction ot 
bone the results were not faiorable In some of the cases the injection was 
followed by a reduction in the leukocAde count The procedure is recommended 
as a conservative treatment of inflammatorA’^ processes of the ear. but it is not 
intended to supplant other curatn'e methods used in these diseases 

Batson, Philadelphia 

Destruction of Function of the Internal E\r in Scarlatinal Otitis 

E Urbantschitsch Alonatschr f Ohrenh 73 1 (Jan ) 1939 

The loss of function of the internal ear in cases of scarlet feAcr is usually 
produced bj serous labAnnthitis, even when there is seAere suppuration in the 
pneumatic cells around the internal ear When the condition is mild, repair of 
the function of the internal ear may be expected eAcn Aihen the patient is entireh 
deaf In a large majority of cases of seA'^ere inAohement, howcAer, the normal 
function of the internal ear will not return Particular!} is this true A\hen the 
patient has acute otitis media prior to the appearance of the exanthem and Avhen 
otitis occurs soon after the appearance of the exanthem and the patient is in danger 
so far as the labyrinthitis is concerned The fact that in scarlatinal otitis labj- 
rinthitis is usually serous and seldom becomes purulent may be explained by the 
dcA^elopment of the scarlatinal antiAurus AAithin the body, producing greater 
resistance against the local suppuration The author presents 4 cases and three 
photomicrographs accompany the article Lederer, Chicago 

The Justification or Wilde’s Incision B Schmidt and P Nassuphis. 

Monatschr f Ohrenh 73 24 (Jan ) 1939 

In acute otitis media of infants a SAAclling behind the car ma} appear in the 
first feAV days or m the third to the fourth AA’eek In the former case the infiltra- 
tion penetrates along the connectne tissue AAithin the squamomastoid oi the 
tympanomastoid suture into the subperiosteal space, and the simple incision sug- 
gested by Wilde is sufficient to empty the superiosteal abscess In the latter case 
there is actual destruction of the lateral Aiall of the antrum and antrotonn is 
indicated Lederfr, Chicago 

Severe Injury to thf Region of the Mastoid F X Kocii J^fonat^chr f 

Ohrenh 73 66 (Jan) 1939 

A girl 8 jears old received a scAcrc fracture in the region of the left mastoid 
process A radical operation on the middle ear a\ as performed, a\ ith a\ ide cxiVKurc 
of the dura An uneA entfiil recoA crA folloAA cd j fderer Qiicacio 
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A New Conception of the Dnrrcr in Hearing in Otosclerosis \nd Perhaps 
A New Method or Treatment Max Meyer, Acta oto-laryng 27 1, 1939 

Meyer presents 6 cases of noninfectious piogressive deafness, including 4 of 
typical otosclerosis, in which the patients were treated by a single puncture of the 
cisterna, by which 30 to SO cc of cerebrospinal fluid was rcmo\ed It this much fluid 
did not flow naturally from the needle it was renio\ ed by a sy ringe 

A favorable influence on the hearing and on the tinnitus was experienced in 
every case Scientiflcally interesting is the fact that a simple reduction of fluid 
tension in the internal ear improved the hearing and favorably influenced the 
subjective noises The author thinks that these experiments are of theoretic 
interest also in demonstrating that the conduction deafness of otosclerotic patients 
IS not caused solely by anlcylosis of the stapes 

The procedure is of theiepeutic interest because the hearing in the majority of 
the cases was ccnsideiably improved, sometimes even becoming normal, and because 
the improvement did not immediately recede Whether the improiement i\ill last 
long enough to be worth while onlv time will tell, because only six months had 
elapsed since the treatment in his first case Therefore, the longest period of 
improved hearing among his cases was six months 

His studies further show that the low'ering of the upper tone limit for air 
conduction is no certain sign of atrophy of the labryinth, for in that condition the 
upper tone limit for bone conduction, as tested by means of the monochord, is 
often normal 

It IS the author’s belief that the deafness in these cases was due not so much 
to fixation of the stapes as to “hydrops labyrinthi ” Grove, l^lilwaukec 


Larynx 

The Indications for and Technic oV Total L \ryngectomy Laclau-Lacrouts, 
Rev de laryng 59 913 (Dec ) 1938 

This IS a report on 24 patients operated on between 1935 and 1938 by the 
technic of Prof G Portmann Of these 24 patients 3 are here reported on for the 
first time The advantages of the low preliminary tracheotomy are pointed out, 
as well as the special procedures used in the closure of the pharymx There are 
a description of the operative findings in the various cases and a detailed sum- 
marizing table In September 1938 19 patients were living, 13 apparently well 

Batson, Philadelphia 

Branch of the Superior Laringeal Nerve and the Function of the Crico- 
thyroid Muscle G E Jannulis, Monatschr f Ohrenh 73 64 (Jan ) 1939 

Occasionally after puberty the voice does not become lower, but the puerile 
voice persists, supposedly because of an inverted action of the cricothy roidcus 
muscle The author, therefore, paralyzes this muscle by the injection of procaine 
hydrochloride into the superior larymgeal nerve The patient becomes accustomed 
to speaking with a natural voice, w'hich he continues to use even w'hen the anal- 
gesia of the nerve has disappeared The author also succeeded, by the same 
method, m influencing the voices of castrated persons Lederer, Chicago 


Pharynx 

Dermographia in Patients with Adenoids C Calabrbsi, Arch ital di otol 
51 94 (Feb) 1939 

Previous studies of dermographia have led to false deductions, because the 
methods of investigation have been inaccurate Contrary to previous opinions, 
Calabresi regards this reaction as a physiologic phenomenon Recent investigations 
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tend to place dermogi aphic leactions in the field of the neuioendocnne and the 
neurovegetative system, the index of svmpathetic excitability being %asoconstriction, 
and of parasympathetic excitability, vasodilatation Symptoms of functional altera- 
tions in the neui ovegetative system in children with adenoids led Calabresi to 
examine the dermographic reflex in such patients Using Cornel’s apparatus, by 
which the pressure is accurately determined, he examined 114 subjects The 
results of the examination weie not conclusive, since in noimal controls he found 
gieat vaiiations in the reaction The most that can be said is that a ceitain 
lability of the neurovegetative system existed in the subjects studied 

Dennis, San Diego, Calif 

Pulmonary Complications Following Tonsillectomy Z Szolnoicy, Monatschi 
f Ohrenh 73 48 (Jan) 1939 

The authoi has observed the following pulmonary complications after tonsil- 
lectomy 1 Bronchitis Among 100 patients, only 4 had normal temperature after 
tonsillectomy , the remainder had a fevei foi six to eight days, the temperature 
rising to 100 4 F This rise of temperatuie is explained by the author as post- 
operative bronchitis (Unfoitiinately he does not describe his technic of tonsil- 
lectomy It would be of interest to know something about that, since his finding 
that patients have fever for six to eight days after the operation is not in agree- 
ment with the usual experience ) 2 Pneumonia Among 3,000 cases, the author 

observed bronchopneumonia in 12 3 Abscess and gangiene of the lung This 

complication took place in 2 cases only Both patients had the operation under 
local anesthesia and were adults 

In ordei to study the pathogenesis of the pulmonary abscess, the author per- 
formed the following experiments Aftei the suigical removal of the tonsil, he 
dropped 3 cc of iodized poppyseed oil into the fossa After two minutes he 
obseived the radiopaque area within the bronchi by means of a fluoroscope He 
draws the conclusion from these expeiiments that the pulmonary abscess develops 
by aspiration of infectious material from the mouth into the lungs and is not 
produced by emboli within the blood vessels of the lungs 

Lederer, Chicago 

The Treatment or Pains Following Tonsillectomy with Vitamins Bi and 
C M Baer, Monatschr f Ohrenh 73 58 (Jan ) 1939 

The pains following tonsillectomy are due to the wound within the mouth 
Therefore, morphine, particularly as a suppository, should be administered The 
pains, which sometimes are late complaints after the operation, are combined with 
some disturbances in the vitamin balance In such cases the administration of 
vitamins Bi and C seems to be the suitable tieatment Lederer, Chicago 

The Diagnosis or Leukemic Disease or the Phar\nge.\l Organs Rudoie 
Laub, Pract oto-rhino-laryng 2 23 (Feb ) 1939 

The author reports 2 cases of lymphatic leukemia, in 1 tollowing a peritonsillar 
abscess and in the othei the extraction of a tooth, with a secondarj tumor-hkc 
swelling resembling a malignant tumor at the base of the tongue 

In both cases the condition was extremely \iiulent, lapidly progressnc and 
fatal The clinical findings were not appaient early The diagnosis was not made 
until after examinations of the blood levealed the leukemic state 

The author sti esses the impoitancc of the association of disease m the phaien- 
geal organs, which mav be the ctiologic factor in a leukemic di'^case 

Pfrski, Pliihdelphn 
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Nose 

Ep^I:Dm^F in ^ PinsioioGic VriiiciE am) Latiual Hfaii-Low Postijhi i\ 
Treatment oi tiif Nosf ^^I) Sinesfs Sii)Nr\ N Parkinson, J A 
M A 112 204 (Jan 21) 1930 

Parkinson describes a simple ttchnic for the treatment of infection of tlic 
nasal sinuses It consists of the use of a certain postuie of the head and the 
instillation of a drug in a phi'siologic vehicle Adequate aeration and free diain- 
age lollow, with a minimum of trauma, chemical and/or physical 

The technic is as follows Preliminary shrinkage is first obtained lij the use 
of an atomizer containing an isotonic solution of ephcdrinc After five to ten 
minutes of w'aiting, the patient is placed in the lateral head-low posture, at which 
time ephednne m Locke’s solution or its ecjuualcnt is instilled into both nasal 
chambers, the tw'o sides being treated siniultaneouslj Infants and small ehildren 
can be held o\er one’s lap The posture is held for fiom thiee to five minutes 
All the sinal ostiums of both sides are flooded b\ the solution The head is then 
rotated to a face dow'ii position to pet nut the nasal contents to escape fiom the 
nostrils 

This technic is easj, practical and comfortable, w’lth few if anj untoward 
effects, and can be performed anywhere, tor no special apparatus is nccessari 

Gordon Pliiladelohia 

Obscure Low Grmii Chronic Imictions of tiil Ethmoid Sinuses U«r oi 
the Proftz Dispi acemi NT Suction ior Di\gnosis Gi-orgf E Shambaugii 
Jr, J A M A 112 1220 (April 1) 1939 

The author discusses the problem of low' grade chronic infection of the ethmoid 
sinuses He points out some of the difficulties encountered when an accurate 
diagnosis of this condition is sought The displacement method of Pioetz is said 
to ha\e placed the diagnosis of low' grade infection of the ethmoid sinuses on a 
new plane of accuracy, and the author dc\ eloped a technic on the same principle 
for appraising the ethmoid sinuses more accurately The procedure is as follows 
After the nose and nasopharjiiN have been cleaned of ain adherent sceretions, 
the patient’s head is h) pereNtended m the Proetz position, and 0 25 per cent 
ephednne in physiologic solution of sodium chloride is instilled into both nasal 
passages Alternate suction and release of suction arc applied from four to sin 
times m each nostril and a search made for fiank mucopus reco\crcd Recoverj 
of mucopus indicates suppuration of the ethmoid sinuses, regardless of a normal 
intranasal picture or what the roentgenogram may have disclosed othenvise 

Fifteen cases, divided into five groups according to symptoms, are briefly cited 
The symptoms in each group are as follow's (1) pain and headache, (2) infection 
111 a remote organ, (3) chronic and persistent cough, (4) frequent head colds and 
(5) fever of uneNplained origin 

The conclusions are as follow's “1 The displacement method of promoting 
drainage from the ethmoid cells wull establish a diagnosis in many cases of chronic 
low grade ethmoid suppuration that would otherw'ise be doubtful or missed entireh 
2 Displacement suction w'lll clear up many but not all chronic ethmoid suppura- 
tions 3 Chronic suppuration of the ethmoid sinuses may CNist w'lth slight or 
obscure local sjmptoms, the piesenting symptom being headache of obscure 
etiology, systemic infection such as arthritis, iritis oi neuritis, chronic cough, 
frequent head colds or fever of unknown origin ” Gordon, Philadelphia 

The Presence or Kocii’s Baciilus in the Nae \l Mucosa V Sangiovanni, 
Arch ital di otol 51 57 (Feb ) 1939 

Investigations have revealed that in a percentage of normal persons the nasal 
and nasopharyngeal secretions contain tubercle bacilli The percentage of secre- 
tions containing the organisms in persons w’lth pulmonary tuberculosis is, of 
course, greater The bacillus may reach the pituitaiy membrane from the 
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exteuor, through the blood stream and by way of the lymphatic vessels Implan- 
tation from the outside occuis from inhalation of infected dust, from the use of 
dirty fingers or handkerchiefs or horn the projection of sputum abo\e the soft 
palate during coughing in cases of advanced tuberculosis Endogenous infection 
occurs in cases of extensue pulmonary tuberculosis as a terminal phenomenon, via 
the blood and lymph sti earns The problem of penetration of the mucosa by the 
tubercle bacillus is obscure, but it is known that the pituitar 3 membrane offers 
much resistance to infection The presence of tubercle bacilli in the subepithelial 
tissue without clinical evidence of tuberculosis constitutes potential nasal tuber- 
culosis 

Sangiovanm’s investigations were made on 30 patients with open pulmonaiy tuber- 
culosis with positive findings in the sputum, 30 patients with pulmonary tubercu- 
losis with negative findings m the sputum and 20 normal persons None had 
evident lesions of nasal tuberculosis Secretions and sci apings from the mucosa 
were examined In the first group Koch’s bacillus was found in the nasal secretion 
in 26 per cent and in the scrapings in 20 per cent In the second group the per- 
centages were 6 in the nasal secretions and 16 in the scrapings In the group of 
normal persons an occasional bacillus was found in only 1 The differences in the 
percentages for patients wnth closed pulmonarj' tuberculosis and for normal peisons 
are explained bj’' the assumption that the pulmonary infection had diminished the 
normal resistance of the pituitary membrane Dennis, San Diego, Calif 


Osteodystrophia Fibros\ of the Facial Bones K Hellmann, !Monatschr f 
Ohrenh 73 40 (Jan) 1939 

The author describes 4 cases of osteodj’-strophia fibrosa of the facial bones, but 
no illustrations accompany the article 

Case 1 — A boy of 16 had a swelling m the left cheek Roentgen examination 
revealed a tumor wnthin the left maxillary sinus The tumor had giown together 
with the floor of the orbit A Caldwell-Luc operation was pei formed, with 
recovery 

Case 2 — A youth of 18 had a thickening of the right frontal bone and the 
right superior maxilla Roentgen examination showed that the right frontal and 
the right maxillary sinus were filled with a sclerotic bony tumor Parts of the 
tumor w'ere removed 


Case 3 — A woman of 21 had a tumor as big as the head of a child in the 
region of the cheek At operation a big cj-^st was found, displacing the maxillary 
sinus and the ethmoid bone 


Case 4 — The patient had a swelling as big as an apple in the left cheek At 
operation a tumor was found, containing many cysts Lederer Chicago 


Plastic Operation with Implantation of Bone After Operation on the 
Frontal Sinus P Rehak, Monatschi f Ohrenh 73 45 (Jan) 1939 

The history of a patient of 18 who had an operation on the frontal sinus after 
the method of Riedel is reported After operation a deeply retracted scar devel- 
^ed The scar was excised, and a plate of macerated bone of an ox was implanted 
Three months after the operation the implanted bone was still m place 

Lederer, Chicago 


Miscellaneous 


Acute Anterior Poliomyelitis Following Tonsillectomy and Adenoidectomy 
WITH Special Reference to the Bulbar Form R C Elev anri r r’ 
Flake, J Pediat 13 63 (July) 1938 


Reports of the bulbar form of acute anterior poliomyelitis following tonsillec- 
tomy and adenoidectomy have suggested that the procedure may m some manner 
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influence the entrance of the virus A studj’’ of 418 consecutive patients with 
acute poliomyelitis adds further evidence of this possibility and strongly suggests 
that when the operation is elective it may be advisable to postpone it if poliomy- 
elitis is prevalent Eley and Flake offer the following information m support of 
this statement Of 287 patients with spinal poliomyelitis, there were only 8 with a 
history of recent tonsillectomy and adenoidectomy Of the 8 patients, only 3 
acquired the disease between the seventh and the eighteenth day (the commonly 
accepted period of incubation of poliomyelitis) after the operative procedure Of 
131 patients with bulbar poliomyelitis, 17 had had the operation within twenty 
days prior to the onset of the illness Fifteen of the 17 patients acquired the 
disease within the usual period of incubation Statistical computations demon- 
strate that the occurrence of this number of cases within the given period cannot 
be attributed to chance or to the usual frequency of poliomyelitis The clinical 
observations suggest that if the patient is harboring the \irus at the time of the 
operation, traumatization of the tissues may enable it to gain entrance to the 
central nervous system by way of the lymphatic system or the blood stream or 
perhaps by direct neural extension The fact that 1 of the patients acquired 
bulbar poliomyelitis after adenoidectomy without tonsillectomy indicates that it is 
not necessarily the latter operation which enables the virus to gain entrance to 
the central nervous system JAMA 


Nasal Changes Odserved in Workers in Chromium Giorgio Mancioli, Arch 
ital di otol 51 24 (Jan ) 1939 

This study is based on observation of 294 workers in chromium, of whom 
34 93 per cent had ulceration of the septum and 21 57 per cent septal perforation 
In recent years the wide use of chromium and its salts in industry has resulted m 
a large number of cases of poisoning The respiratory tract is the pathway of 
entrance for the chromium vapor The nasal changes are chiefly on the septum 
(Valsalva’s area) and the head of the inferior turbinate The other parts of the 
upper respiratory tract show inflammatory changes, and, in addition, systemic 
effects, chiefly degenerative changes in the liver and kidneys, are present The 
nasal mucosa is covered with greenish crusts During the period of ulceration 
the symptoms are meager headache, especially m the evening, and slight burning 
in the nasal fossae Some persons have a special sensitiveness to chromium, but 
usually the disturbances depend on the length of time the ivorker is exposed and 
on the sufficiency of ventilation and the adequacy of the precautions surrounding 
him The location of the lesions is related to the course of the currents of the 
inspired vapor in the nose and to the fact that the nasal septum is lacking in 
mucous glands and is furnished instead with serous glands, which offer little 
opposition to the action of chromium Necrosis of the cartilage is not followed 
by regeneration, the size of the perforation being only partially reduced by 
cicatrization of the mucous membrane The greater the length of time the worker 
is exposed to the chromium fumes, the more extensive the lesions produced 
Because of the paucity of symptoms, active propaganda for individual means of 
defense are necessary to control this occupational disease 

The mucosa is at first hyperemic, then it becomes grayish white, and rounded 
spots from 1 to 2 cm m diameter appear These spots ulcerate and lead to 
destruction of the mucosa and cartilage, the perforations are round or oval, vary 
in diameter from 5 to 15 mm and have clean, smooth edges Examined his- 
tologically, the membrane shows flattening and cornification of the epithelium, the 
cells of which are poor in nuclei and have a tendency to exfoliate easily The 
tunica propria is swollen and infiltrated with lymphatic elements, and the glands 
are dilated The hypertrophy and ulceration of the mucosa represent two diverse 
reactions of the tissue to the intensity of the stimulus, to the various resistances 
of the patient and to the bacterial flora eventually present Prophylaxis is above 
all based on the perfection of means to obviate the diffusion of the fumes, 
preferably by suction hoods over the vats, the avoidance by the workers of putting 
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the fingers in the nose and the use of a protective nasal ointment of petrolatum 
or hydrous wool fat The use of gas masks, gloves or nasal tampons has not 
been found practical Dennis, San Diego, Calif 


The Sonorous Reflexes in the Dog G Zanzucchi, Aich ital di otol 51 73 
(Feb) 1939 

This article is a description of the author’s technic of operating on dogs foi 
investigation of the sonorous reflexes thiough opening of an osseous seinicncular 
canal Dennis, San Diego, Calif 


Roentgen Examination or the Area or the Lacrimm Sac and thl Technic 
OF the Endonasal Operation on the Sac Report of Cases H Brunner, 
Klin Monatsbl f Augenh 100 729 (May) 1938 

Brunner reports some impressions gained aftei pei forming 32 endonasal opeia- 
tions for removal of the lacrimal sac The technic, desciibed in detail, follows 
the routine of West and Kofler, with the exception that the medial wall of an 
ectatic lacrimal sac is not excised but is divided into four flaps, aftei the method 
of 0 Mayer, the sac is filled wnth physiologic solution of sodium chloride piior 
to this procedure The author consideis the number of personal opeiations of 
this type too small for the conception of a definite opinion as to the value of the 
method He points out in this connection that some statistics may be misleading 
because the outcome is not considered Brunnei adds endonasal roentgen exam- 
ination to the usual parts of the examination, this peimits the opeiator to gam 
a satisfactory view of the anterior portion of the nasal skeleton which cannot be 
obtained by the usual general exposure of the skull, and it facilitates the control 
of the size and changes of the operative opening in the bone This opening begins 
to grow smaller, in some instances nine months after the opeiation Theiefore, a 
large osseous opening is recommended by Brunner, who agrees with Toti in this 
respect A number of roentgenograms and accompanying sketches illustiate this 
procedure and furnish proof that small osseous openings are responsible for 
recurrences The condition of the soft tissues, on the other hand, may lead to 
the formation of granulation tissues, even in the presence of a large osseous open- 
ing Attention is drawn to Kofler’s suggestions, which should be followed The 
results of postoperative treatment seem to be improved by the local use of alcohol 

K L Stoll [Arch Ophth ] 


Injury to the Internal Carotid Artery in the Sulcus Caroticus Kayser,. 

Ztschr f Hals-, Nasen- u Ohrenh M 377, 1938 

The author cites a case of fracture of the skull wdneh was followed by often 
repeated profuse attacks of epistaxis The causative factors were unknown, and 
the epistaxis still continued after ligation of the external carotid aitery 

Five months after the accident, the patient succumbed after severe nosebleed 
Postmortem examination showed that the internal carotid artery was torn in the 
region of the sulcus caroticus The author points out the difficulty m exact diag- 
nosis and the consequent inability to give proper treatment 

Persky, Philadelphia 


Polyarthritis, Tonsillectomy and Autogenous Vaccines 
Hals-, Nasen- u Ohrenh 44 381, 1938 


Laval, Ztschr f 


The author reports the results of his treatment of a series of 20 patients suffer 
mg from polyarthritis m both the acute and the chronic fnrm sutter- 

tonsillectomy and the use of an autogenous vaccine made from the tonsils 
small series he obtained cure in 11 cases and arrest in 2 * ^ 
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He belie\es that this form of theiapy is valuable for both the acute and the 
early chronic form, but when permanent contractures ha\e occurred supplemental 
physical theiapj must be employed, and he stresses the neccssit\ for the internist, in 
his treatment of rheumatic artlintis, to have the cooperation of the rhinologist 

Persk^, Philadelphia 

A Discussion or Agranulocytosis Histologic Observations in tup Tonsils 
AND Ears and Indications for Tonsiilectomy Graiie, Ztschr f Hals-, 
Nasen- u Ohrenh 44 383, 1938 

The author reports 8 cases of agranuloc 3 'tosis , in 2 the condition was appar- 
ently due to injections of arsphenamine and a bismuth preparation, and m 6 it 
occurred in the course of an infection, usuallj"^ angina with a peritonsillar abscess, 
in 1 of the latter 6 it was complicated bj' grippal otitis media There were 5 
deaths and 3 recoienes 

Tonsillectomy was performed in 7 of the 8 cases, usualh when the agranulo- 
cytosis took Its origin in angina and when necrosis had not become apparent 
When necrosis has become apparent, the tonsillectomy should be performed only 
after the blood picture has improved Persky, Philadelphia 

The Capacity for Resorption as One or the Functions or the Lyjipho- 
EPiTiiELiAL Tissues K Saii, Ztschr f Hals-, Nasen- u Ohrenh 44 426, 
1938 

The author has done some experimental work in which he observed that the 
secretions of the mucous membranes of the sinuses can be transmitted through 
the lymphatic svstem directly to the tonsils, and in consequence that the first 
site of the reaction of the body to any irritant or infection by a micro-organism 
or a macro-organism is often the lymph nodules, the lymph sinuses or the epi- 
thelial tissue of the tonsils 

Furthei to substantiate this observation the author cites the case of a woman 
who had been taking granules of activated charcoal because of a gastric disorder 
for four y'ears In examining her because of a tonsillar infection, he found char- 
coal granules imbedded in the interstices of the tonsillar tissue, particularly m the 
lymph spaces, the ly'mph nodes and the loose and adventitious tissues about the 
blood vessels He assumes that the granules were carried by the lymphatic 
channels and deposited in the tonsils The presence of these granules in the 
tonsil may either act as an inflammatory agent or produce necrosis, an atrophic 
state or, finally, a fibrotic state He believes that this case definitely substantiates 
his experimental work on both the permeability^ of the tonsils and their role as 
a reservoir Persky, Philadelphia 
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AMERICAN LARYNGOLOGICAL ASSOCIATION 

George B Wood, MD, Picsidcnt 
Sjxfy-Fiist Annual Congiess, Rye, N Y , May 24-25-26, 1929 
Charles J Imperatori, MD, Editoi of Absfiacis 

President’s Address Dr George B Wood, Philadelphia 

The American Larjmgological Association since its foundation in 1879 has 
remained not only the senior society but also the leading society in the United 
States for the development of laryngology and rhmology Its fellows consist of a 
selected group of specialists, wdiose scientific and clinical w'ork has brought Amer- 
ican lar 5 mgology to the proud position it holds toda}' Not onl}'^ have the fellow's 
of the past left the abiding prestige of high endeavor, but the jounger members 
are showing themselves capable and active, assuring the association’s future success 
It IS recogni 7 ed that high achievement has made this association an organization 
proud of Its accomplishments, but the years of happy comiadeship have developed 
a sympathetic friendship that has made the annual gatherings resemble a family 
reunion 

The essential feature of its organization is the election of a council for one 
year, the election being conducted m a manner which makes impossible any 
political activity in the selection of officers From its foundation, this society, 
while believing thoroughly in the value of fiee discussion and debate, has been 
careful to avoid any radical publicity, and it recognizes the importance of preserving 
a high standard of professional ethics The limited membeiship and the unusual 
care exercised in the acquisition of new fellows guarantee its futuie 

I urge on the fellows at this time the necessity of contributing then best work 
to the annual meeting The association has a tradition of conservatism w'hicli is a 
firm foundation for whatever building the coming years maj' require, but it is 
hoped that the architecture of its heritage w’lll remain W'Orthy and beautiful, 
consistent with the past and present 


Histogenesis of the Tonsil Dr George B Wood, Philadelphia 

It IS believed that because the anlage of the tonsil is essentially epithelial, 
because the lymphoid cells of the tonsil appear first after evidence of hyperplasia 
of the basal cells of the epithelium and because morphologic reasons for believing 
in the epithelial origin of these lymphocytes exist the cryptal epithelium of the 
tonsillar tissue must be looked on as a source of lymphoid cells The evidence foi 
this belief is based chiefly on the study of tonsillar development in pig embryos 


Prevention of Septal Hematoma After Submucous Resection Dr Wil- 
liam B Chamberlin, Cleveland 

In spite of the most careful operative technic and accurate hemostasis, hematoma 
IS likely to follow submucous resection Most operators use clamps, petrolatum 
gauze packing or some form of the Bernay sponge These are 
twelve to twenty-four hours Nevertheless! hLa“toma is hkety 0 ^ fs !m! 

Of dram, inserted diagonally from the incision ;mvaTd1he’L''s:'’;f 

839 
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have been tried but found wanting There seems to be no sure ua\ of prevention 
of hematoma If and when it occurs, aspiration tiirough tlie incision is probably 
the best treatment If it is carried out with aseptic precautions and care, abscess 
IS not likely to follow 

DISCUSSION 

Dr Ralph A Fenton, Portland, Ore I agree with the essayist on the 
extreme importance of preventing the onset of hematoma, because it nullifies, as 
all realiae, the results of an otherwise excellently conceived operation In this 
connection, if I might be permitted, I should like to show what has been attempted 
in that regard over twenty jears Instead of a drain being placed between the 
flaps, an incision is made high and far back on the side opposite the incision at 
the base, where hemoirhage is likely to occur from the region of the rostrum of 
the sphenoid, and the inside, between the flaps, is then painted with compound tincture 
of benzoin U S P The inside of the flaps must be completely drv The interior 
IS always inspected carefully with Mosher’s extensible nasal speculum A piece 
of cellophane about 2 inches (5 cm ) square and greased with petrolatum is then 
placed on the same side as the incision This is inserted in the nose between the 
wings of the ordinary nasal speculum far enough back so that packing can be 
readily carried out within this cellophane lining That presses the entire septum 
over to the opposite side so that it is not necessary to pack the opposite side at 
all Since that technic has been used, little difficulty with hematoma has been 
experienced It does not seem to be necessary to pack both sides 

Dr Henry M Goodyear, Cincinnati I believe that Dr Chamberlin has 
brought up an important point in the treatment of hematoma of the septum One 
point that I should particularly like to mention is the use of tubes after submucous 
resection Ribbed tubing about J4 ^nch (06 cm ) in diameter is suitable Strips 
2% or 2^2 inches (5 7 or 64 cm ) long are cut and laid in so that they 
come to the end of the nose It is only occasionally that these tubes stop up on 
both sides The patient is permitted to draw back on these tubes and keep the 
mucus out of them during the first day, and of course they are removed with the 
packing at the end of the first twenty-four hours If the tubes stop up, they may 
be cleaned out I do not think that a nose should be packed so that a patient 
cannot breathe If one holds one’s nose closed and tries to drink a glass of water, 
after one has downed a single glass one will sj^mpathize with the patient who has 
to try to swallow with his nose blocked for twenty-four hours 

Dr James A Babbitt, Philadelphia Within the last year or two, it seems 
that most laryngologists in Philadelphia have accepted the plan of omitting any 
packing in operations on the ethmoid and sphenoid sinuses and in Caldwell-Luc 
operations It was not felt until recently that this was entirely safe I cannot help 
feeling that the packing of the nose, with the slough which forms and a little 
undue pressure that so easily comes, invites infection and complications I have 
the feeling that somebody is going to find exactly the type of pressure — splint, 
tube, packing or something of that sort — that barely covers the hemorrhagic area 

I am quite m accord with Dr Goodyear’s plan of making a drainage It seems 
to me that the ideal method would be one or two insertions of a simple through and 
through suture in the septum, merely to keep the flaps together The sutures do 
not even need to be tied, for there will be enough pressure from packing in a 
rubber glove finger 

Dr William Wesley Carter, New York (by invitation) In regard to 
hematoma I wish to say m the first place that I believe that hemorrhage after 
the submucous operation can be prevented to a large extent by the manner in 
which the mucous membrane is elevated from the septum The elevator that I 
devised is a curet with its tip slightly out of the straight line When its tip is 
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kept closely against the septum and the elevation is made gradually up and down, 
the vessels which are always outside the deeper layer of the mucous membrane 
are not injured 

Should a hematoma occur, I always regard the cavity as infected It has been 
my custom to evacuate the blood clot, take a swab, dip it in pure phenol, 
swab out the entire cavity and then immediately apply 95 per cent alcohol Com- 
pression is not used after this procedure 

Dr Horace Newhart, Minneapolis The following suggestion came to me 
as a result of several hematomas which occurred within a short period The 
standing orders in the hospital with which I am associated include a liquid or 
soft diet subsequent to the operation The act of mastication of hard food or of 
gum chewing seems to be a factor in the production of hematomas 

Tumors of the IMaxillas akd the Mandible Dr Thomas E Carmody, 
Denver 

In connection with benign tumors, including papillomas, fibromas and lipomas, 
one must consider location and incidence, removal by different methods, the possi- 
bility of occurrence, the possibility of their becoming malignant and the effect on 
the patient’s mind A considei ation of malignant growths of the mouth and adjacent 
structures includes the types of malignancy, the tissues involved, diagnosis by 
dentist or physician, the effect on the general system, metastasis, the necessity of 
proving metastasis before operation as influencing prognosis, the methods of remov- 
ing the growth and treatment by irradiation 

Defective Speech in Relation to Defective Hearing Dr Max A Gold- 
stein, St Louis 

This article will be published in full with discussion in a later issue of the 
Arch WES 


Report of a Case Dr Charles J Imperatori, New York 

The patient is 18 years of age When he was 3 years old, he came to the clinic 
of the Manhattan Eye, Ear and Throat Hospital suffering from papillomatosis of 
the larynx At that time, radium was being used for various purposes, and radium 
was inserted into the child’s larynx The results were perichondritis followed by 
stenosis of the larynx In the course of time tracheotomy was done 

The papillomas recurred, and they were removed many times Incident to the 
various removals, applications of radium and other measures, complete stenosis of 
the larynx developed An internationally known laryngologist, who was visiting 
New York at that time, performed laryngostomy on him but unfortunately with 
complete failure During my absence on a vacation, another laryngologist, in New 
York, did another laryngostomy on him, which also failed completely 

During the \arious operations, whether by the foreign laryngologist or the local 
larvngologist, his cricoid cartilage was partially destroyed 

I saw him again two years ago, and at that time, after speaking with Dr 
Jackson about his newer method, the use of core molds, I bored a hole with a 
stilet through the cicatricial tissue and introduced a small core mold no 16 
In the course of time, I was able to increase the size of the core mold to no 28 
but unfortunately I resigned from the institution at which the boy was beine 
treated and again lost track of him I saw him again a vear ao-n /nrl T cf! 1 f 
dilation with the core molds and now have succeeded in getting 'the dilate 
to the point at which a no 38 core mold is admitted dilatation up 

0 b.a.ned a. f.es V .an~,. .ba under, orr.:”.' TmTat 
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being the destruction of the cricoid ring, third, tlic good results that may be 
obtained by the use of the core molds, as suggested In Clicvalicr Jackson 
This boy, incidentally, has a good pharyngeal voice 

The advice of members of the American Larj ngological Association is sought 
regarding any further surgical procedure 

Shall the cartilaginous implantation he has on one side of his larjnx be 
removed, or shall he have a plastic, that is, a bridge t 3 pc, operation, or what 
shall be done^ 

He is wearing a tracheotomy tube, and he has a no 38 core mold in his larynx 
at present 

(The patient then demonstrated his pharjngcal \oice) 

Demonstration of ‘Methods of Taking Color Piiotograrhs or the Lar\n\ 
Dr Gabriel Tucker, Philadelphn 

Headaches from Pathologic Chancfs in the Nosr or Other Causes Dif- 
ferential Diagnosis Dr 1 Rov Gittins, Sioux Citi, Iowa 

This article was published in full in the October issue of the Archhts, 
page 589 

discussion 

Dr Eugene E Lewis, Los Angeles (by invitation) Mj convictions have 
crystallized rather definitely along the line of regarding the pains, attacks and 
troubles which have been mentioned in much the same light as that in which one 
can regard colic I do not know' why the concept of colic cannot be extended from 
hollow viscera to other structures, vascular structures, for instance I am quite 
sure that I have w'ltnessed in patients with such conditions a building up of a 
constitutional or compositional bodj w'hich is characterized by certain properties 
dependent on the constitution at the moment Those propeitics become apparent 
by the nature of the patient’s reaction to the stimulus of the moment The inter- 
action betw'een his environmental composite and his organic composite of the 
moment is characterized bj' pain or bj' some other response 

I am sure that if physicians can undertake to drop back into medicine far 
enough to forego localism for the present and study the disturbance of that set of 
general conditions w'hicli is manifesting the properties that are subjectively char- 
acterized by pain, local pain in the head and in the sinuses, for instance, and take 
steps to disturb the actual material composition to the point of unsettling the 
present combination of properties, they will go a long w'aj' tow'ard avoiding mis- 
conceived local measures and approaching better conceived general measures 
Dr R^lpii a Fenton, Portland, Ore I must agree w'lth many of the 
conclusions of Dr Gittins’ excellent presentation I should like to ask him whether 
he includes m the diagnosis of migraine only those conditions arising from the 
various alleigies or w'hether he includes under the head of vasomotor headaches 
some of those w'hich may arise from disturbances elsew'here in the sympathetic 
system than in the head I assume that he does the latter, because I think manj' 
laryngologists have noted that pains arising from the pressure of a sw'ollen middle 
turbinate against a deflected septum come at the time of the climacteric and are 
related to the presence of fibroids or other pathologic conditions of the uterus or 
perhaps are related also to and coincide w'lth the presence of mucous colitis 
and similar conditions 

Dr T Roy Gittins, Sioux City, Iowa In answer to Dr Fenton, I have 
asked many physicians to tell me what to call such headaches I have mentioned 
vasomotor headaches without knowing what they are I have never been able to 
find out I mentioned vasomotor, allergic and migrainous headaches Migraine 
IS a disease, of course, that includes a whole group of conditions reported on in 
the literature with record of symptoms Pathologic changes do not precede or 
follow the syndrome, and I simply do not know what to call it In some instances 
it may be allergic 
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A New Anatomic and Functional Systematization or the Cervical Con- 
nective Tissues the Peripharyngeal and Postvisceual Spaces Dr 
J osET D Weintraub, Cincinnati (by invitation) 


An itomic-Pathologic Studies or RrTROPiiARYNGEAL Abscess Dr Samuel 
Iglauer, Cincinnati 

These articles will be published in full with discussion in a later issue of the 
Archives 

Intranasal Dacr\ocystotom\ Dr W E Sauer, St Louis 

This article will be published in full with discussion in a later issue of the 
Archhes 


Management oi Cicatricial Stenosis of the Larynx Dr John H Foster, 
Houston, Texas 

The object of this paper is not to offer any new methods of dealing with 
cicatricial stenosis The advantages and disadvantages of the vaiious methods 
advocated are considered, and an attempt is made to determine the procedure best 
adapted to the varied conditions met with in private practice The saving of time 
by the use of thyrotomy and skin graft m certain cases is stressed Attention is 
called also to the advantage of replacing and anchoring the separated ends of 
the cricoid cartilage 

DISCUSSION 


Dr Joseph B Greene, Asheville, N C The one type of stenosis to which 
the essayist did not refer is tuberculous stenosis I have in mind conditions due 
to scar tissue in either the anterior or the posterior commissure I liave 3 patients 
in mind that have lived for a numbei of years They are perfectly satisfied and 
comfortable after tracheotomy 

I believe Dr Jackson agiees that dilation in such cases of stenosis is unsuitable 
I have in mind a patient whom I referred to some years ago, he abstained from 
surgical treatment in that case It is apt to activate the tuberculosis in such cases 

I may mention a case that Dr Fletcher Woodward reported a few years ago, 
not before this association, in which he operated on a tuberculous patient success- 
fully, but in spite of that instance of a favorable result from surgical treatment, 
I am still inclined to the opinion that tracheotomy offers the patient the best 
satisfaction and comfort 

I recall a patient living in my city at this time, a patient of Dr Chamberlin, 
who was subjected to tracheotomy twenty years ago and is still comfortable with 
a tracheotomj’- tube 


Dr Gordon B New, Rochester, Minn Dr Foster stated that the use of a 
skin graft is a shorter method of taking care of laryngeal strictures It is a 
principle of plastic surgery that if a skin graft is used to line a cavity, pressure 
must be kept over the graft foi a long time to prevent contraction, paiticularly in 
the correction of laryngeal strictures by excising the scai and replacing it with a 
skin graft It is possible that in many cases a shorter period will suffice, but in 
general a rubber tube should be worn six months after skin grafting in the’larynx 
to keep the pressure on the graft and maintain the lumen ’ 


Dr Louis H Clerf, Philadelphia I want to compliment Dr Foster on his 
emphasis on conservatism and also patience in treating laryngeal stenosis 
IS one organ that will not tolerate haste, and that is the laryn^ Se Z 

Srtv.U be S 'vlKther or not the 
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I was interested m Dr Foster’s reference to sj philis as a cause of the condition 
It IS interesting to note that the Continental literature attributes an important 
place to S 3 'philis as an etiologic factor I have never observed a case in which 
cicatricial stenosis of the larynx which required dilation or other forms of treat- 
ment was due to syphilis 

When thj'rofissure plus dilation is needed, I am still adhering to the Schmie- 
gelow method I like it very much if there must be implantation of a rubber tube, 
and I hav’e incorporated the skin graft method with it by putting my graft, a 
rather thick skm graft, around the tube, implanting the tube in the lar>n\ and 
leaving it in for tw'o or three months, according to tlie degree of stenosis and the 
amount of loss of cartilage 

Dr Charles J Imperatori, New York Last jear I presented, or m a dis- 
cussion spoke about, sev’eral cases in which the Jackson core molds were used, 
and yesterday I had the opportunity of presenting a patient here that took a jear 
to get a dilatation from a degree at which a no 16 core mold could be admitted 
to that at which a no 38 core mold would enter This boy had been injured b> 
the use of radium and by two Schmiegelow operations Complete stenosis of the 
larynx then developed and following the Jackson technic of making an artificial 
opening through the stenosis and then introducing the smaller core molds, I was 
able to get a dilatation I wished to present him jesterday and possiblj' hold a 
sort of postmortem discussion on the subject todaj because it is a question m niv 
mind in certain cases whether any operation eventually will prove successful It 
all depends on the individual case, the individual patient and the physician or the 
laryngologist who is taking care of him 

A year or two jears is a short time If the cricoid ring has been destroyed or 
injured it may be necessary to bridge it with cartilage It lias been done success- 
fully in order to do away with the tracheotomy tube It may be possible that for 
the }'Oung man who was shown here yesterday it would be the only procedure 
There are 2 other cases that I can recall at this time, both of women who 
sustained fractures of the larynx, the cricoid being injured in both instances 
One of the patients mov'ed from New York to Chicago and now is under the 
care of Dr Holinger She could not tolerate the core molds She prefers tlie 
trapdoor tracheotomy tube of Tucker and desires no further dilation 

I apologize to Dr Law for speaking about an entirely new way of viewing 
the larynx which he will present tomorrow, but if he will permit me I shall sav 
that it seems to me that with this newer method, known as tomography, for which 
there arc few apparatus m the United States at present, laryngologists would be 
m a much better position to prognosticate, with the assistance of lateral roent- 
genograms, exactly what type of treatment will give the best results and what 
will happen eventually to the patient The method consists of taking roentgeno- 
grams at various planes, anteroposteriorly The spinal column is not seen in the 
ray The ventricles, the cords, the conus elasticus and the piriform sinus are 
clearly shown 

Dr Walter Kirch, Des Moines, Iowa (by invitation) A patient in whom 
the cricoid cartilage was injured recovered, with a hoarse voice, after replacement 
of the cartilage 

Dr John H Foster, Houston, Texas As to Dr Greene’s reference to tuber- 
culous patients, I have never treated stenosis in a tuberculous patient I have 
always felt that it is better to leave a healed tuberculous lesion alone and let the 
patient breathe through a tracheotomy tube 

Dr New spoke of the length of time that the patient must wear a tube aftei 
having a skin graft I think that depends to a great extent on the condition In 
many cases in which there are bands of scar tissue and some distortion and one 
can dissect the skin and tissue out fairly well without much trauma and put a skin 
graft in and replace the cartilage, it is not necessary for the patient to wear a tube 
for any length of time In cases of that sort, I take the precaution of having the 
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patient come back and passing the Jackson tiiangulai dilators thiough the laiynx 
m order to see that the pathway is kept open I rather think that if one can do 
that the skin graft does better There is not any question but that strong pressure 
for a great length of time on the skin graft will cause it to neciose and slough out 
For that reason, I have tried to get my packing out as soon as possible and change 
It or put a tube back After the skin graft has been placed the O’Dwyer tube is 
better than a rubber tube I believe it causes less superficial neciosis of the skin 
graft It IS perfectly hard and smooth 

I have tiled a gold tube, but it is too hcav> I think that the piessuie of the 
tube IS a disadvantage That is one trouble with it 

Of course, such patients have to be treated individually A great many of them 
simply will not tolerate pressure Very little pressure will cause an intense 
reaction One has to take the tube out 

There is one advantage, of course, of the external operation One allows more 
give to the tissues, but if an ordinary straight tube slips up a little m a child it 
causes an intense reaction at the base of the epiglottis and around the arytenoids 
I am firmly convinced that when the cricoid cartilage has been cut, if its ends 
are dissected loose and by manipulation and use of sutures buried aiound them 
brought back into position when the operation is performed the time of healing 
will be shorter and the result better 


Laryngofissurc for Cancer of the Larynx Dr Chevalier Jackson, Phila- 
delphia 

It is generally admitted that failure to get good ultimate results fiom laryngo- 
fissure IS due to operation on unsuitable patients This raises a question of vital 
importance, namely, why is laryngofissure done on unsuitable patients^ Some of 
the reasons follow 

1 Postponement of biopsy It is amazing to note that almost all the literature 
treats biopsy as a last resort It should be first and immediate m all cases in which 
malignant disease is a possibility 

2 Neglect of direct laryngoscopic procedure, not only to extract tissue foi 
biopsy but as a means of examination 

3 Neglect of careful external palpation to detect evidence of mteinal peri- 
chondritis 

4 Dependence on exploratory operation for diagnosis 

5 The clipping technic This should never be used except m cases in which 
the clip will be through healthy tissue 1 cm wide of the growth (the 1 cm rule) 
In all other cases the anterior commissure technic should be used The greatest 
advance in the technic of the anterior commissure operation is the method of 
Chevalier L Jackson for inspection of the interior of the larynx by means of a 
window opened through healthy tissue before excision 


Headache Dr Henry A Riley, New York 

I shall discuss the neural components which are concerned m the appreciation 
of painful sensations and their transmission from the various structures of the 
intracranial contents, the mechanism of the production of pain and 
the probable causes of headache ^ ^ 

DISCUSSION 

Dr Arthur W Proetf, St Louis I have been exceedingly interested m 
subject of pain in the sinuses for a long time and have heen i f i 
The thing that disturbs me more than anything else is the annar ^ bafHed 
association between the appearance of the membrane and the^ ^^it lack of any 
Some time ago a patient was studied wh”srmeSiri 
as any I have ever seen and who after are^s^e to an Z?. 
was susceptible suffered a swelling of the membrane in the sinuTto the'^extai^f 
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about a centimeter, practically obliterating- the sums The patient was not aware 
of this rhange, and it was found only through the routine examination to which 
she was subjected 

It is known also that frequentlj’’ a patient’s nose is examined and nothing is 
found to account for the pain and the next da} it is examined again and nothing 
IS found to account for the pain nor is there an\ pain Pain seems to ha%e no 
1 elation to anv change in color or swelling or general condition of the sinuses 
on which reliance can be placed 

I should like to ask whether anj tiling is known about the end organ mechanism 
of pain, in the sinus, for instance, not necessarily in the head — whether it is chem- 
ical, ph\sical or a combination of both, whether it affects the nerve or the end 
organ or whether anything at all is known about the mechanism of the pain- 
produemg organism in the sinus itself 

Dr Ii\RRis P AIosncR, Boston In what percentage of cases has Dr Rile} 
found that the headaches arc due to laiwngologic conditions or the faults of 
laryngologists ■" 

Dr Gordox BFRR-i, Worcester, Mass Does the differentiation between morn- 
ing and afternoon pains and headaches ha^c a causative factor^ 

Dr Hexr\ a RiLn\, New' York I am afraid the questioners are going to 
draw' a blank on all their questions, because I do not think I can throw aii} light 
on am of the conditions mentioned 

In regard to the direct stimulation of end organs, most end organs are so 
situated that they can accept some sort of plnsiologic stimulation That is, they 
are disposed principall} in surfaces or in fascial planes, or, in the case of the 
blood \cssels, the bulbs lie in the walls of the blood icsscls or occasional!} annular 
loops pass around the blood vessels I think it is perfectly plain how the end 
organs are stimulated They are stimulated b} processes or factors coming into 
contact with surfaces or by things pioducing distention of blood \essels or con- 
traction of blood ^essels 

In regard to the sinuses, the end organs are all, as I understand them, free 
end organs in the mucous membrane, that is, close underneath the surface of the 
mucous membrane and the underl}ing supporting tissue Now, w'hether their 
reactions are produced by intrasmal pressure or bj' toxic processes or direct irrita- 
tion of contained material I do not know I imagine that both processes may be 
active, under varying conditions 

I do not have an explanation for the situation cited of the apparent contra- 
diction betw'een the appearance of the mucous membrane and the patient’s descrip- 
tion of the subjective sensation 

Other t}pes of pain, of course, can be produced by pressure on nerve fibers, 
nerve trunks or nerve roots, as I said before That I do not think enters into the 
situation w'hich W'as spoken of, because these pains are in the periphery, in the 
actual lining of the sinus itself I imagine the cause is either a mechanical or a 
chemical process affecting an end organ w'hich is capable of leceivmg that par- 
ticular type of stimulus 

In regard to the percentage of cases, unfortunately I cannot answer that at all, 
because all the material met with in the clinic, in the hospital or m private practice 
IS rather well sieved out before it comes to the specialists Therefore, all the 
patients that are received have gone through the diagnostic process and m that 
process those with nasal conditions have been eliminated, then those with smal 
conditions, then those with ocular conditions and so forth, so that most of the 
material that my colleagues and I get is neurologic, either organic or psychogenic 
The only way, I imagine, that any such figure could be reached would be simply 
to go through a large general clinic, taking every case in which the symptom of 
headache w'as presented, tracing the condition to its ultimate origin, and finding 
out how many were neurologic and how many were rhinologic 

In regard to morning and afternoon headaches, I do not know I know that 
the onlv thing that is at all comparable is the variability in patients with cerebro- 
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artel losclcrosis, with whom thcie is a matciial altciation in times of the day when 
they leel badly and when they have their headaches Whether that would be 
applicable to tbe question asked I do not know 


CoKGUNiTAL Tr \CHT:oi:sopnAGnAn Fi^tulv Without Atrtsia or ran Esopha- 
gus Report or A Cast, with Pi astic Ct osuuc and CuRr Dr Charges J 
Imperatori, New York 

This article was published in full in the September issue of the Archives, 
page 352 

discussion 


Dr Louis H CcERr, Philadelphia Dr Impel atori has done an excellent 
plastic operation I think the subject of his dissertation should be congratulated 
because of his survival, when one recalls the large nunibei of physicians with 
whom he made contact 

My connection with the case dates back to the fall of 1936, during Octobei, 
when I was consulted because of the disturbance in swallowing The roentgen 
studies made by Dr Manges exhibited definite cardiospasm, some dilatation of the 
esophagus and inteimittent opening at the left of the diaphiagm, and the diagnosis 
was cardiospasm I intended to coiroboiate the diagnosis, but I was unable to 
pass a 7 mm esophagoscope through the hiatus into the stomach, as I should have 
done in a 5 year old child, whether he had simple cardiospasm or not There was 
definite resistance at the level of the hiatus 1 subsequently attempted the pro- 
cedure with a no 5 esophagoscope, and that, too, would not pass, but a no 4 did 
pass into the stomach So that, wheieas the diagnosis was caidiospasm — or call 
it what one will — there were undoubtedly some periesophageal changes, whether 
It was fibrosis I do not know, of course There was nothing within the esophageal 
lumen to suggest the cause 

At about that time my connection with the case terminated, as the 3 'oiing man 
was able to swallow somewhat bettei The question aiising in my mind is whether 
the lesion is congenital As Dr Imperatori has indicated, the common site of 
fistula IS at practically the bifurcation of the tiachea, at times a tinj’- bit aboie 
and at times a tiny bit below I nevei heard of a case in which the fistula w^as at 
this high level, and I am curious whethei any one can give anj’- additional light 
on whethei the fistula actually is congenital, probably Di Impel atoii can give 
some additional light, although he indicated in his title that he legards it as 
congenital 


J. 11 C Liiuigs i snouia 




Dr Chevalier L Jackson, Philadelphia 
similai to those alreadj'- said by Dr Cleif 

I should like to say a woid also about my endoscopic experiences in the case 
Like Di Clerf, I fiist did an csophagoscopic examination, and attention was fiom 
the beginning called to the esophagus I did not see a fistula, and my impression 
was that there was stenosis, so-called cardiospasm, at the lower end of the 
esophagus, and perhaps the reason that my associates and I did the tiacheoscopy 
and hit on the diagnosis was that at that stage of the condition the bioncho- 
pulmoiiary aspect was much more in evidence than earlier At this time a cough 
and the findings on physical and roentgen examination of the chest had developed 
as the most conspicuous symptom Therefore, we did the tracheal examination 
and the expeiience was worth mentioning The endoscope, on beino- passed 
through, of course, was found to enter the esophagus almost at once ft sLoerl 
m easily Dr Sippel and Dr Cunning were both present at thp iimp ^ ^ 

-111 recall that I thought that peihaps it had shppeTrff to tl f side of 
tenoid and into the esophagus But m ordei to make sure I wuM 
mtioduced it again, exposing the laiynx plainly to the view of all 
It in slowly through the coids I could definitely see the fistula ’ ^ 

lower border of the fistula, which was constituted hv fl ^ ^ 

trachea and esophagus \Ve felt the diagnosis was defin^r and' tl” 

e and then pioceeded 
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with special roentgen studies and succeeded in Msualizing the fistula in films I 
advised that the fistula be closed I felt that it %\as possible to close it, but I was 
most delighted to find that it was so successfully accomplished b> Dr Impcraton 
Dr George B Wood, Philadelphia Dr Imperatori, the child was giien 
barium sulfate to swallow, was he not^ Why did that not go through the fistula 
into the trachea^ 

Dr Fletcher D Woodward, Charlottesville, Va This is probably the first 
case in which a condition of this kind has ever been successfully treated 

In regard to the diagnosis. Dr Imperatori showed a unique slide in uhich a 
bougie had been passed through the trachea into the esophagus, and hawng some 
slides here for another purpose and recalling a case in which that method was 
used in diagnosis, I am showing the accompanying slide IIowe^er, it happens 
to illustrate a case of carcinoma in which a tracheoesophageal fistula vas present 
with the opening at the level of the bifurcation But in order to work out the 
details of the condition, my associates and I passed a radiopaque ureteral bougie 
through the fistula and down to the esophagus, which gave considerable extra 
information as to the location and the nature of the fistula 

Dr Merv'in C Myerson, New York About twelve or thirteen years ago, 
Dr Porter P Vinson, then of the Mayo Clinic, advocated as a test for tracheo- 
esophageal fistula the passage of a string, or the swallowing of a string, rather, 
and said that invariably in the presence of a tracheoesophageal fistula the string 
would go down to the side of the fistula on the esophageal side and wind itself 
around the party wall I have seen that twice with tracheoesophageal fistula due 
to carcinoma 

Dr Charles J Imperatori, New York Dr Sippel has told me that the 
child had had three different gastrointestinal senes of roentgenograms previous 
to the closure of the fistula 

I do not question the diagnosis of cardiospasm The child had pylorospasm 
and there was no reason why he could not have had cardiospasm The pyloro- 
spasm was operated on, and for the time being he seemed to be a little better 
The manipulation of the operation did something that permitted him to swallow 
a little better I feel that his symptoms of cardiospasm are very definite 

Professor Terracol, in his fine book on the esophagus, definitely pointed out 
in an illustration that there is such a type of fistula, and included a drawing of it 
Regarding the tracheoscopic examination done by Dr Jackson, I feel that 
that was the turning point in the child’s life At a meeting of the New York 
Laryngological Society I was asked several questions, such as why the string 
appeared in this child’s trachea I felt that the reason was that the string had 
been regurgitated from his esophagus, that is, that because of the anchoring of 
It in the lower intestinal tract the loops of the string had regurgitated from his 
esophagus into his trachea, through his larynx But the possibility of a fistula 
did not occur to me, and I did not agree with Dr McCullagh in offering that 
explanation Of course, I agree with him entirely now 

Regarding Dr Wood’s question, the child had symptoms of regurgitation from 
birth and many attacks of bronchopneumonia His lung seems to be clouded, so 
that one might think that he had acute pneumonia I feel that my theory of a 
valvelike arrangement is the explanation of his fistula and that the string going 
through the fistula and being pulled on both from below by the peristaltic action 
of the whole intestinal tract and from above by the bronchoscopic procedures or 
at least by Dr Cunning, who found the string, and the looping of the string in 
the trachea may have in some way disturbed this sphinctenc action so that it was 
more easily seen But the whole area was definitely epithehzed The fistula was 
-not an artefact It was not a puncture wound There was definite epithelization 
from the trachea into the esophagus 

I saw the fistula I also had the good fortune to have standing by at the 
time of the operations Dr Buckley and Dr Cunning They both saw the fistula. 
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and we could not see the esophagus because of this trapdoor-like arrangement 
on the esophageal side I think that explains, Dr Wood, why the barium sulfate 
which he had made various attempts at swallowing pieviously never appealed in 
his trachea 

I did not know of Di Vinson’s experiment with the swallowing of string to 
demonstrate a fistula in the esophagus It succeeded, of course, because the fistulas 
were carcinomatous and lower in the region of the jugulum I feel that the 
further treatment in the present case should be hydrostatic dilation, and I hope 
eventually that one can speak of cure, both from the standpoint of the respiiatory 
tract and also from the standpoint of the esophageal tract 

Tonsillectomy Local Results and Influence or the Operation on Sur- 
rounding Tissues Dr Edward H Campbell, Philadelphia 

This article will be published in full with discussion in a later issue of the 
Archives 


Considerations or Tuberculosis of the Larynx Dr Mervin C Myerson, 
New York 

A large series of cases of tuberculosis of the larynx has been studied As a 
result statistical data have been gathered concermng various phases of the disease 
If this study shows nothing else, it demonstrates the lack of value of most local 
therapeutic measures which have been advocated for tuberculosis 


discussion 


Dr Joseph B Greene, Asheville, N C I have been interested in this 
subject for a number of years The chairman of this meeting started me twenty 
years ago in this line of work, and I still have his three types of cautery point, 
the puncture, the loop and what he calls the knife, the searing instiument That 
shows how much I believe m the cautery 

I thoroughly agree with all that Dr Myerson said, that certain conditions are 
unsuited for the cautery I have in mind the conditions to which he refers, the 
acute edematous type In reference to the use of the cautery, it seems to me that 
there are certain indications and contraindications, and one of the indications 
I have in mind is the sedimentation rate If a patient has a poor sedimentation 
rate, that is, if his sedimentation is rapid, in my opinion, the condition is too 
acute to justify the use of the cauteiy in that case However, the use of the 
cautery is still justified for lehef of pain, but the painful conditions are usually 
unfavorable 


Since the use of the three types of compression therapy, pneumothorax, thora- 
coplasty and resection of the phrenic nerve, the incidence of tuberculosis of the 
larynx has diminished very much indeed 

I agree with Dr Myerson in so many respects that I regret to disagree in one 
respect, that is, on the mode of infection I can hardly think of this disease as 
being an infection of the blood stream and lymphatics in its origin I shall men- 
tion several reasons First, Dr Myerson emphasized the fact that infection 
usually occurs in the posterior aspect of the larynx, and that has been my experi- 
ence That indicates that the deposit of the sputum m the posterior surface of 
the larynx affords a favorable site for entrance of the organism 

Then again, if it were a blood stream infection, why'is it that children who 
have tuberculosis vdio usually have no organisms m the sputum, have no infection 
of the arynx> They acquire meningitis, which is due to a blood stream infection 
and yet they do not have any infection of the larynx ’ 

Several reasons might be offered why I am strongly of the omnion that tL. 
SLS and t 
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Dr Frederick T Hill, WatcrviUc, Maine I, too, lia\c been much interested 
m the decreasing incidence of laryngeal tuberculosis seen in the past few jears 
with the ad\ent of pneumothorax, phrcniccctomy and thoracic surgerj Following 
such cases for about nineteen years in a fairly large state institution, ni} colleagues 
and I are rarely called on even to use the cauterj 

Dr Burt R Shurly, Detroit Throughout fortv-four jears, it has been mj 
privilege to direct part of the work m sc\cra1 sanatoriiims in Detroit It is known 
that while the death rate of tuberculosis stood first on the list many jears ago, it 
IS now down to fifth place in Michigan 

In the institutions w'lth which I am associated, mj colleagues and I find from 
15 to 18 per cent of patients wuth some invohenient of the larjnx I feel that 
the condition is not ahvajs a blood stream infection It seems to me that the 
view that it originates bj' contact infection is plausible and correct in manj cases 
Tuberculosis is now' a surgical disease, a great change from the older days, when 
climate seemed to be the objective, w'lth no specific and no special treatment 
People hare been educated now to go into a sanatorium, where all the patients 
with laryngeal tuberculosis belong, it seems to me, and a state law m ^Iichigan 
requires that they' be hospitalized 

I have never seen primary invohcmuit of the larvnx that I can remember 
I should like to ask Dr Myerson if he has seen a case of primary iinolvement 

The real solution of tlie problem is the tuberculin testing and roentgen exam- 
ination of the children of the nation and the early diagnosis, when the condition 
IS perfectly curable and when it does not involve the larynx among these children 
I look to the final solution in a nationwide spread of more efficient, early diag- 
nosis of tuberculosis, which is coming rapidly in my part of the country 

Dk Ralph A Fenton, Portland, Ore May I be permitted to make a 
suggestion respecting lymphatic drainage of the laryngeal region? Perhaps it is 
in the nature of a correction Dr Larscll, who was associated with me in some 
experimental work on the drainage of the sinuses some years ago, brought out 
that the drainage from the larynx is downward and lateral, into the laryngeal 
glands and then on down tow'ard the mednstinum, but tint the material drained 
from these glands falls directly into the pulmonary circulation, drops in on both 
sides and is pumped directly out to the periphery of each lung 

Now It IS understandable that in the course of larjmgeal tuberculosis, as I 
think those with experience will agree, occasionally the patients seem to decline 
with extreme rapidity with an acute miliary spread It is understandable that the 
infection may go in through the thoracic duct and thus into the circulation from 
drainage of the laryngeal glands, but that is downward instead of upward I should 
be inclined to agree with Dr Shurlj' and others that the liability of implantation 
by direct contact is more probable 

Dr Gordon B New, Rochester, Minn I should like to ask Dr Myerson 
whether in the group, of 8 patients, I think, that died without having organisms 
in their sputum the diagnosis was questionable I take it a check was made post 
mortem to show tuberculosis In a group seen at the Mayo Chnic the question 
of blastomycosis and torulosis came up when the condition was clinically tubercu- 
losis but the sputum did not contain the organisms I am wondering whether in 
the huge group of 2,000 cases the question of blastomycosis and torulosis was 
considered 

Dr Fletcher D Woodward, Charlottesville, Va A survey of patients 
admitted to one of the state hospitals during five years, from 1923 to 1928, against 
a similar group admitted from 1933 to 1938, showing the results of modern treat- 
ment, is of interest My associates and I feel that the addition of collapse therapy' 
has been the one thing which has done the most to lower the incidence of laryngeal 
tuberculosis, because the organisms disappear from the sputum earlier Therefore, 
that is the answer to the complication of laryngeal tuberculosis The sooner the 
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organisms can be eliminated from the sputum, the less chance there is of the 
development of laryngeal tuberculosis 

In the first group, of 1,090 patients, admitted during five years 12 5 per cent 
had tuberculosis of the larynx on admission, m a similar group, of 1,139 patients, 
admitted during the past five years 13 3 per cent had tubeiculosis of the larynx 
on admission That looks as if perhaps the incidence is not lower, but I think 
that it IS, because many patients are now admitted to the sanatorium that in the 
first five years would have been sent home to die We treated only early tubercu- 
losis years ago, whereas now we take any patient that presents himself at the 
sanatorium So the percentage of laryngeal tuberculosis there is about the same 
as It was ten years ago 

Of these patients, 95 6 per cent in the first group and 901 per cent in the 
second gioup had tubercle bacilli m the sputum on residence in the sanatorium 
On dismissal from the sanatorium, 63 2 per cent of the first gioup still had the 
organisms in the sputum, whereas in the second group the incidence was diminished 
to 50 2 per cent So that we have 13 2 per cent in our favor, which I believe, 
considering that the more severe, more advanced conditions are treated, is largely 
because collapse therapy has been added to our treatment 

Of the 136 patients with laryngeal tuberculosis m the first group, 14 per cent 
received cauterization of the larynx, of the 152 m the second group, 19 per cent, 
approximately the same But in the first group only 4 4 per cent, 6 patients, 
received collapse therapy with artificial pneumothorax only, whereas in the second 
group, 49 3 per cent, 75 patients, leceived collapse therapy of various types At 
discharge from the sanatorium, 44 1 per cent in the first group were improved, 
whereas 52 6 per cent in the second group were classified as improved and this 
group, of course, as I said before, included patients with much more severe tuber- 
culosis than were present in the first group 

We feel that collapse therapy is an important factor m the cure and prevention 
of laryngeal tuberculosis 

Dr George B Wood, Philadelphia Perhaps I am somewhat like Dr Greene 
I cannot quite agree with everything that Dr Myerson has said In the first 
place, I am convinced that the method of infection is never lymphatic, that the 
primary infection is never brought to the larynx from lymphatics that are outside 
of It but that it may be brought by the blood stream Just how often that occurs, 
I am not certain It apparently occurs in some cases exactly as does tuberculosis 
of the hip To my mind, that is the exception, and the large majority of infec- 
tions are from contact with sputum that comes from the lungs 

In the first place, in practically every case laryngeal tuberculosis has been 
preceded by pulmonary tuberculosis In the second place, the lesions are super- 
ficial in their early stage and immediately beneath the epithelium and not in the 
deep layers of the mucosa 

The occasional development of laryngeal tuberculosis with a negative reaction 
of the sputum does not preclude the possibility that the larynxes may have been 
infected by sputum that some time earlier in the patient’s life contained tubercle 
bacilli According to Manasses, the infection may gain access to the subepithelial 
layer either as a result of minute trauma or, as Lake has pointed out, through 
minute intraepithelial pyogenic abscesses that are frequently seen in chronically 
affected larynxes , on the other hand, they have been demonstrated passing through 
normal epithelium They have certainly passed through the normal epithelium of 
the intestinal tract and through that of the tonsil 


I am absolutely convinced that no local therapy is of any value in the treat- 
ment of laryngeal tuberculosis as compared with the application of the actual 
cautery The only patients for whom I refuse to use it are those with a honeless 
condition in uhom the least trauma, the least excitement or the least discomfort 
adds to the general pain and unhappiness I have never encountered a case nf 
tuberculosis, either acute or chronic, in which I thought the cautery was contrf 
indicated, except by the general debility of the patient ^ contra- 
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Dr Mervin C M^erson, New York I was %cry much aware when I said 
that the larynx was inraded by way of the blood stream tliat I should stir up some 
real discussion Perhaps more has been learned because of that discussion 
I appreciate the assistance that I haie received from the various discusscis in 
making this presentation more valuable I agree with Dr Greene about the use 
of the cautery for painful conditions, and I think that it should not be withheld 
for any type of ulceration but should be used for searing the surfaces of the 
ulceration, because frequently one reaches the sensorj nene endings and rcheics 
the patient, at least temporarily, of Ins pain 

There are undoubtedly some cases in which the condition is due to contact, 
but there are many cases in which one cannot disregard the henntogenous method 
of spread to the larynx The pediatiicians and pulmonary specialists state that 
children have an entirely different tjpe of tuberculosis from adults In them the 
lymph nodes are infected When this lymphatic tjpc reaches a terminal stage, it 
IS not unusual for a child’s larynx to become invohcd by way of the blood stream 
Fortunately, because they have this ty'pc rather than a true pulmonary t\pe, invohe- 
ment of the larynx is not seen as it is in adults 

I should like to call attention also to the fact that almost 60 to 70 per cent 
of the lesions which have been observed on the tongue arc located in areas of the 
tongue which w'ould not ordinarily make contact with the sputum In other words, 
they are not on the dorsum but on the under surface in the region of the frenuin 
and anterior to it 

I should go further than Dr Wood and claim that the sputunis not containing 
tubercle bacilli are evidence of a hematogenous condition, and in addition to 
claiming this I call attention to the fact that it is not at all uncommon to see patients 
with no organisms m the sputum who have the laryngeal condition 

Now as to primary involvement, I think primary involvement can be dismissed 
with this one statement, that up to the present time (perhaps tomography will 
change the concept) diagnostic procedures hare not been adequate to enable one 
to say positively that a patient does or docs not hare tuberculosis of the lung 
when he has a lesion of his larynx In other rvords, he may hare a lesion in his 
lung rvhich is not shorvn on the ordinary roentgenogram 

The concept of the spread of tuberculosis from a pulmonary' lesion is that it 
goes by rvay of the lymphatics into the blood stream Occasionally it passes from 
a local focus directly into a capillary or blood vessel, but usually it goes into the 
major lymphatics, and then into the thoracic duct and then spills into the blood 
stream 

I do not know anything about the 8 patients rvho died rvithout tubercle bacilli 
in their sputum I do knorv that betrveen 80 and 90 per cent of the patients rvho 
die are submitted to autopsy and there rvere none among this group with blasto- 
mycosis or torulosis 

I agree rvith Dr Woodrvard about the value of collapse therapy, but one must 
not make any blanket statements as to its value in all cases In othei rvords, 
patients are encountered rvho have had the benefit of collapse therapy and rvho do 
not improve They frequently have a tracheal or bronchial lesion 

In answer to Dr Wood, I am well acquainted rvith Manasses’ rvork, but 
I should like to call attention to the fact, first, that anybody rvho has tried to 
examine the lymphatic vessels histologically will state that it is almost impossible 
to outline them by any method, and, second, that I reviewed over 900 slides in 
this study and I took many of them in the beginning of the study I thought that 
I sarv the thrombolymphangitis rvhich Manasses described, and I tried to get 
three or four pathologists to corroborate my finding, and they rvould not They 
said that they never find thrombolymphangitis anyrvhere m other organs, that 
they have not seen it in the larynx and that they could not find it in my slides 
My associates and I did special stains on about 30 slides, and we could not depend 
on our findings there So I do not knorv rvhether Manasses’ findings are correct 
They may be all right, and rve may not know how to look at the lymphatics 
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Plastic Repair or the Frontal Bone Dr Gordon B New, Rochester, Minn 

Acquired defects of the frontal bone are usually secondary to radical operations 
on the sinuses, intracianial operations, automobile accidents and cured malignant 
disease They require correction for cosmetic reasons and to alleviate the symp- 
toms complained of by patients with absence of the full thickness of the skull 
Costal cartilage has been found to be the matei lal of choice foi correction of 
bony defects of the frontal bone Five cases aie lepoited A colored motion 
picture will be shown 

DISCUSSION 


Dr Samuel Salinger, Chicago I am exceedingly interested because of 
several experiences that I have had along similar lines Two oi 3 minor post- 
traumatic depressions that I have encountered were easily corrected One patient, 
both of whose frontal sinuses had been completely obliteiated, caused considerable 
difficulty This patient had also had an abscess of the fiontal lobe which necessi- 
tated two or thiee operations He eventually recoveied but had a hideous 
deformity which extended over the entire supraorbital region from one external 
angular process to the other 

One large rib graft was placed within the depression, and quite by accident, 
I believe, I left a little of the perichondrium on, which gave it the necessary con- 
tour, that IS, the necessary convexity I should like to ask Dr New whether he 
makes it a point to strip the perichondrium entirely or whether he ever uses the 
perichondrium for the purpose of obtaining a convexity 

Dr Thomas E Carmody, Denver I should like to emphasize what Dr New 
says, that nothing should be done for the traumatic conditions for a little time 
When bone and cartilage are used I find the contour remains rather good, but if 
the cartilage is used alone, frequently it is absorbed I should like to ask Dr New 
about that As a rule, I strip the periosteum off, but there is a possibility that in 
some cases it should be left 


Dr Harris P Mosher, Boston My associates and I have been responsible, 
in part, for creating more hideous deformities of the forehead than any shown by 
Dr New In other words, in dealing with fulminating osteomyelitis of the frontal 
bone as we see it, we have settled down to rather a routine operation, which calls 
for the removal of the whole of the frontal bone That leaves a marked deformity 
We have found in dealing with cartilage the same trouble that Dr Carmody 
spoke of, that it is absorbed Dr Kazanjian, m dealing with these deformities, 
makes a two stage operation, the first step being to get the skin flaps together 
We use a median incision, so that we can see all around and work easily through 
the off corners of the frontal bone The first job is to get the flaps together, 
after waiting at least three months Then comes the attempt at repair of the 
deformity Dr Kazanjian has settled down to using a tibial graft The graft when 
one sees it first is a bit surprising I do not believe that it would surprise Dr New 
by the extensiveness of the procedure, but it astonished my associates and me at 
first He takes a graft according to the defect, from the tibia, makes it pliable 
by saw cuts, puts it in, takes another one if theie is anything left of the shin 
puts that above the first one, then gets his measure of correction and after that 
fills in with cartilage That is the procedure which is being used now and it is 
fairly satisfactory ’ 


I do not believe that any of the extensive deformities will ever be perfectly 
removed I was interested in the use of the pattern, that also is a great help 

Dr Mervin C Myerson, New York I should like to ask Dr New to what 
extent the defect is overcome by the production of osteoid tissue I am not sneak 
mg of the tremendous defects, but I am thinking of the patients who have had 
resection of the fronta sinus and some of the adjacent bone because of osteomy- 
elitis that IS complicating disease of the frontal sinus I might say that at X 
hospital with which I am associated the neurosurgeons havp kppn ^ 

t.ons of the and con=ag„« and I taStTl te 'SL”; 
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replacements for defects, but it seems to me that they arc more or less ^alucless, 
because they invariably become infected and we have to remove them 

Dr Charles J Imperatori, New York Dr New has presented excellent 
photographs with wonderful depth of focus 

Theie is a guest here today, Dr Carter, who is one of the pioneers m the 
wmrk of transplanting cartilage 

Dr William Weslev Carter, New York {bj invitation) Dr New’s exhibi- 
tion of his work is the best I have ever seen 

I have had some experience in transplanting bone and cartilage, and a number 
of 3 ^ears ago I began to use conjoined bone and cartilage in the correction of nasal 
deformities, to which my experience has been largely confined I have corrected 

a few cranial defects, but that has been a minor portion of mj’’ work Tvv'O of the 

corrections of cranial defects with which I felt more gratified than with anv’’ others 
were accomplished bj' the use of tiny splints of bone Tliej' were remov'ed from 
the rib and vv'ere largelj' composed of the cancellous tissue near the junction of the 
cartilage and bone I found after six or eight months that a considerable osteo- 
genesis had occurred and that the defects, which were small in the cases in which 

I operated, had become osseous, and this led me to believe that in manj’’ cases an 
osseous deformity can be corrected bj the use of finelj^ chipped pieces of bone 
containing considerable cancellous tissue which is rich in osteoblasts 

The use of cartilage is preferable in many cases to the use of bone, because it 
is far more easily handled I have used portions of the seventh, eighth and ninth 
ribs 

In reference to the preservation of the perichondrium, I will say that I never 
preserve it, because I have found that when I did so in my corrections of nasal 
deformities, toward the tip, w'here I wished to preserve flexibility, the perichon- 
drium had a tendency to curl the cartilage up 

I have not had any trouble from the absorption of cartilage unless there is an 
accidental infection at the time of the operation If there is, the cartilage is 
absorbed, and in many instances the bone has to be removed But m a numbei 
of instances I have been able by antiseptic methods to control the infection, and 
the portion of the bone that remained had a dendritic look, as if the portions that 
had died from the infection had been absorbed and the rest of the transplant had 
remained 

Dr E Ross Faulkner, New York I wish to ask Dr New a question How 
much regeneration of bone occurs after osteomyelitis’ 

An infant, 9 months of age, was operated on for osteomj'elitis of the frontal 
bone, and the whole bone was removed After three j’-ears, complete regeneration 
has taken place 

I wonder if Dr New has had an experience like that I think the child would 
have been better if it had not made such complete regeneration of the bone 

In regard to reconstruction after operation on the frontal sinus, I think I have 
a few derelicts I shall send to Dr New I have alw^ays regarded the staphjlococci 
as sleeping dogs It is just as well to let them lie in a great many cases I 
always feel a little apprehensive about operating m such cases until a long period 
after the original infection 

I think there is no question that the rib cartilage is by far the best material 
to use for overcoming the defects, but I hesitate to operate until I am pretty sure 
that the infection has ceased 

Dr Gordon B New, Rochester, Mmn On the question of preserving the 
perichondrium, it has been brought out by some of the discussion that m getting 
certain contours, building an island and procedures of that kind, if one saves the 
perichondrium one will get a curve For that reason my associates and I take it 
off m most of our cases in which we use cartilage 

On the question of absorption of the cartilage, in the cases I have presented 
four years two j^ears and one 3 ear have elapsed since I put the cartilage in, and 
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I have not seen any absorption It has been my experience in general that it has 

not been absorbed i . i t, 

Of course, I am well acquainted with Dr Kazanjian s work, to which Dr 

Mosher referred I talked with him about the method of handling the cases He 
does the work, of course, as Dr Mosher has brought out He uses the periosteum 
oraft building it up in stages and then using the cartilage to finish and to fill in 
the defects I should think that in cases such as Dr Mosher has outlined this 
method is certainly the treatment of choice 

In infants, such as Dr Faulknei leferred to, there is a gieat deal of legener- 
ation, while m adults I have not seen that occur 

I was delighted to have Dr Carter discuss this work, because I remember 
visiting him twenty years ago and seeing the wonderful work he did 

Further Experiments in the Action of Drugs on the Nasal Mucosa 
Dr Arthur Proetz, St Louis 

This article was published in full in the October issue of the Archives, 
page 509 

niscussiON 

Dr Thomas E Carmody, Denver I should like to ask Dr Proetz if when 
ether or chloroform is dropped on the membrane it will be restored after a little 
or the disintegration is so great that there will be an ulceration 

Dr Thomas C Galloway, Evanston, 111 I should like to ask Dr Proetz 
if he has done any work on carbon dioxide m relation to his study of anesthetics 
Waters has recently reported work which indicates that carbon dioxide might be 
irritating to the mucosa of the respiratory tract 

Dr Arthur Proetz, St Louis I have had no experience. Dr Galloway, with 
carbon dioxide While the experiment with nitrogen monoxide was going on my 
associates and I frequently found that we had to warm the gas as it came through, 
because the chilling of the gas in the valve of the tank made the air so cold that 
It stopped the cilia As soon as that was dispensed with, the cilia were not affected 
As for the destruction when the anesthetic touched the membrane, the disability 
lasted as long as we could keep up an experiment with one animal in the course 
of several hours in the day From the appearance of the membrane and from the 
general disintegration, I think that a resuscitation of the surface would be impos- 
sible I should think that the process would have to be one of regeneration 


Sinusitis The Present Rationale or Treatment Dr Ch-veles T Porter, 
Boston 

In the treatment of acute sinal disease, rhinologists are m danger of becoming 
too stereotyped Some writers say that one should never operate, while others are 
inclined always to advise operative treatment The best results are obtained by 
evaluating each case and using the procedure which seems best under the existing 
ciicumstances Cases of chronic sinusitis can be divided into three main groups 
Conservative treatment is applicable to certain types of subacute condition Allergic 
conditions require careful investigation in order to determine the most effective 
treatment Chemotherapy has become more valuable against all acute conditions 
The antagonistic attitude of the general practitioner and the public to any operative 
proceduie for sinal disease is becoming a serious pioblem to the rhinologist 


JUiOV^ OOIUIN 


Dr Palrh a Fenton, Portland, Ore The tendency to abandon overtreat- 
ment such as the use of strong antiseptic drops, is largely due to the work which 
has been done by Dr Proetz and Dr Lierle But still rhinologists often ignore 
alle^y, as allergists often ignore the work which rhinologists are doins? ^ 

One must agree that operation, if ,t is done at all, must be complete, whether 
It IS for the ordinary condition oi for the condition nith an alleigic compIicaVion 
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That principle, I think, should be basic I feel that in practice in the "West in 
general the rule is to a\oid operation in the acute stage of severe and fulminating 
infections At the present tune reliance has conic to be placed on the use of 
sulfanilamide rather early 

With local drainage and the infraction of a middle turbinate perhaps, it has 
been found that sulfanilamide kept at a constant concentration by dailj and nightlj 
use and given not in excessive doses but rather in steady, moderate doses, accord- 
ing to the principles brought out in the excellent studies of Osgood, works out 
best But in any case in which sulfanilamide is used check must be made bj dailj 
leukocyte and er3throcjte counts, because one will find undesirable complications 
from that if one does not obsene closely the reaction of the mdiiidual patient 
Respecting diathernn, it may be recalled that Dr Larscll and I checked up on 
the tissues of a number of patients whom \\c caused to be treated bj diathcrinj 
in the presence of chronic sinal disease in the antrums, and all that \%e found it 
did was to attract red blood cells and cause a highly hemorrhagic membrane, 
which was much harder to operate on when we brought the patients to operation 
How'ever, a few'' persons, having had the use of diathermy, refused operation 
because the}' felt better Perhaps that avas psychologic I do noi kaiow 

Respecting the matter ot roentgen treatment, that originated with Drs Butlei 
and Woolley in Portland, Ore, who arc excellent roentgenologists, but became 
obsessed wath the notion that small doses of carefully filtered roentgen ra}s are 
highly beneficial for all t}pes of sinal disease 

Dr Woolley cooperated with Dr Larsell and me by asking us to study the results 
of experimental irradiation of a number of cats in wdiich we had produced artificial 
sinusitis, according to the method which w’e laid down in our research some }ears 
ago After the sinusitis had been m existence from a week to six w'ceks or two 
months, irradiation was done, then we recovered the membranes The conclusion 
was that all that the roentgcnization docs is to kill round cells Apparently the 
release of the alexins, the immune bodies contained m these cells, was responsible 
for the good condition in w'hich certain of the membranes were found, there was 
no effect on the influx of white cells, and there was no effect on the destruction 
of pus It was not destro}cd, and that w'as brought out by certain prominent 
radiologists who joined in the discussion at Cleveland So this treatment is appar- 
ently dangerous and is likely to be taken up by quacks, as I pointed out in my 
discussion five years ago at Cleveland 

Dr Samuel McCullagh, New York Dr Wood, I should like to ask Dr 
Coates and his confreres from Philadelphia, who have been using camirol, to make 
a little further report on the use of that drug or combination of drugs in the treat- 
ment of sinal disease I have used it myself since they recommended it to me, 
with beneficial results 

Dr Wlliam Wesley Carter, New York (by invitation) I should like to ask 
Dr Porter if he has found that bronchiectasis is frequently associated with chronic 
sinusitis, if he has ever used sulfanilamide in the treatment of it and what his 
results are I realize that this question is not quite germane to the subject, but 
It is an important corollary 

Dr George M Coates, Philadelphia I am in accord with most of the things 
which Dr Porter has said, although not quite with all of them 

I was particularly interested in his reference to roentgen irradiation, because 
a w'ave is sweeping over the country of having sinusitis treated by roentgen rays, 
largely promoted by the roentgenologists themselves 

I know that the best roentgenologists in Philadelphia think that roentgen 
irradiation of sinal infections is effective, and they base the opinion not only on 
Dr Woolley’s work but on their personal experiences I can think probably 
of three or four leading roentgenologists in Philadelphia who assert that they 
have cured themselves after having run the gamut of regular rhinologic treatment, 
including operation, which of course makes them, feeling as they do, think that 
this is an effective method of treatment When, hoviever, I have referred my 
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patients to these same roentgenologists, the results have not been satisfactory to 
me or to my patients as a rule I do not know whether the treatment has any 
beneficial eftect but I do not think that it should have, certainly not for chronic 
conditions 

I disagree wnth Dr Porter a little about the efficacy and the danger of needle 
puncturing the antrum for washing out chronically infected maxillary sinuses I 
think all will agree, of course, that the introduction of the needle into a sinus 
filled with hj^perplastic tissue is not only dangerous but absolutely without benefit 
When hyperplastic membrane is not present or not very much hyperplastic mem- 
brane IS present and the sinus has a definitely purulent secretion, I am quite 
commced the old plan of washing out, for a trial period, at any rate, often does 
quiet the infection and give the mucous membrane of tlie antrum a chance to 
recover a little, so that even if a radical operation is necessary later, the mucous 
membrane is in better condition for it 

An obliterative operation on the sinus, of course, aside from the deformity it 
causes, is the ideal termination of chronic smal infection It is not feasible for 
infection of the maxillary, ethmoid or sphenoid sinuses 

I cannot agree with Dr Porter in his statement that it is most useful in the 
case of large frontal sinuses It seems to me that the obliterative operation is 
particularly applicable when the frontal sinus is relatively small and particularly 
when it IS shallow, when the sinking in of soft tissue gives rapid obliteration 
I agree entirely with him that if an obliterative operation is attempted it must 
be absolutely complete, that the least shred of mucous membrane, which is always 
infected, of course, that is left will surely lead to failure of that type of operation 
I obser\e a good many cases of osteomyelitis, but I have not personally seen 
osteomyelitis develop after a radical operation on the frontal sinus except in 1 
instance in which the Ljnch operation was done, the floor of the frontal sinus 
being removed for the purpose of avoiding the possibility of osteomyelitis 

I entirely agree with Dr Porter that when the anterior plate of the frontal 
sinus IS necrosed it is a temptation to take that away and let the rest of it go 
I think it can be done if the necrosis is limited to the frontal plate When it 
extends to the junction of the internal plate and the external plate I always fear 
the development of osteomyelitis When it is found at operation that this has 
already occurred, I think it is wise to go ahead and be radical and remove the 
bone with a considerable margin, as advocated by Dr Mosher 

I dislike to talk about camirol, because, after all, it is a proprietary preparation 
It IS a combination, in a vegetable oil base, of camphor, iodoform and otlier forms 
of iodides, all of which have been recommended at various times in the books on 
pharmacology I think that its use is of value as an adjunct treatment, that it 
does not replace, in most instances, the ordinary methods of treatment of either 
acute or chionic smal infection and that it is of value especially for acute condi- 
tions and acute flare-ups, such as Dr McCullagh has experienced 

Dr Frederick M La.u, New York I do not know whether I am here to 
defend the rhinologist or the roentgenologist Personally, I am not in favor of 
roentgen treatment of the sinuses The treatment started in this way In the old 
da>s, v^hen plates were used, exposure was necessarily long, and every roent- 
genologist observed the fact that many times a patient with an acute condition of 
the frontal sinus had pain ^elle^ed after an interval of about a half-hour— relieved 
temporarily, it is true, but relieved 


Personally, I do not undertake therap) , therefore, what I have to say is onlv 
on observation and hearsaj I suppose I have not any right really to criticize 
Aow, roentgenologists display films showing involvement of the antrum before and 
after treatment Perhaps, as often happens, the first films were made bv one 
roentgenologist, the second films by another I ,v,l| show at the end o£ my naner 

tuo films made of the same patient at the same time, one showing a d.sLS 
antrum and one a normal antrum v ig a uiseasea 
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So, the chances are that a great man}' of tlie reports of clearing of the antrum 
are due to the teclimc in tlie making of the film I have talked uilh main roent- 
genologists The majority are not in fa\or of this treatment, the niinoiitj arc 
Dr William B Chambiriin, Cle\ eland I am not sure that I am quoting 
Dr Porter correeth I understood him to sa> that with acute conditions puncture 
of the antrum is dangerous and that with subacute and chronic conditions it is 
unnecessary Is that correct, Dr Porter^ 

Dr Charles T Porter, Boston Not c\acth I said that with acute condi- 
tions it IS dangerous and that it is efficacious for subacute but not for chronic 
conditions 

Dr Wiliiam B Ciiamiii ri ia, Clcicland First of all, in regard to acute 
conditions, I have heard, of course, the dictum of Furstenberg and Lillie, pupils of 
Canfield Now' I do not know' personallj from niy oivn experience how these condi- 
tions can be treated bj the methods that Canfield and his pupils advocate It seems 
to me that w'lth an acute condition of the antrum, for instance, needle puncture is 
going to reheie the patient In the thousands of cases that I ha\c obsened, not 
only in my clinic but in the experience of my confreres, I ha\e jet to observe the 
first case of osteomj'elitis from antral puncture I should like to get the expression 
of the other members of the association 

Osteomjelitis from operations on the frontal sinus and external operations on 
the ethmoid sinuses is something cntirelj' different 

I appreciate verv much what Dr Porter said about the relation between the 
rhinologist and the allergist Manj patients are treated by allergists alone Per- 
sonallj', from my own experience, and that of m\ confreres, I have about lost 
faith in allergv 

Dr Burt R Shurlv, Detroit The members of the association are ccrtainlj 
indebted to Dr Porter for bringing up a subject that is an everj'day one for the 
rhinologists and that is met w'lth dailj in the office and in the hospital 

I feel that the problem of sinal disease can never be anj thing but a problem 
of the individual patient I believe that when the patient comes into the office 
seeking comfort and relief, one’s dutj is to give him all of that in continuous 
attention to the various phenomena that one has to deal with in that particular 
person 

Now major operations, it is w'cll known, arc essential and absolutelj' necessary, 
but It IS a comparativelj' small numbei of patients w'lth diseased sinuses that require 
a major operation There are 90 or 95 per cent of other sufferers who come to 
the rhinologist And is it forgotten that the patient has a definite immunitj' of Ins 
own^ He is confronted with a special v'lrulence of the infection which is attacking 
him at a particular time, and he is also an indiv'idual, temperamental or otherwise 
I have taken care of a number of members of tlie theatrical profession, who are 
entities With such a person the nervous sj'stem is entirely an emotional discharge, 
and a sinal infection to him means a loss of his job, or it means a serious matter 
Then, again, there are persons who are entirely influenced nowadays by their 
next door neighbors or the bridge partners they had m the afternoon and whose 
treatment of the condition is just like their friends’ 

I find sulfanilamide of tremendous importance, and I think it should be used 
more and more but its use should be carefully guarded One should ascertain 
that the patient does not have Bright’s disease or a serious djscrasia of the blood 
and check one’s use of it accordingly 

Then, again, I believe with Dr Chamberlin there are acute infections w'lth 
w'hich the sinuses can be washed out with great relief and that a general rule 
cannot be made for all cases and all people 

Dr James A Babbitt, Philadelphia I have felt many times that a careful 
and complete irradiation of the sinuses acts therapeutically 
In selected cases, camirol has helped some of my patients 
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Dr Charles T Porter, Boston Fust, I shall briefly try to answer Dr 
Fenton on the use of sulfanilamide I tried to convej'' that I do not use it for 
eaily or for uncomplicated conditions For conditions that show an immediate 
complication, like cellulitis, my associates and I institute its use at once if we 
have the proper culture But for uncomplicated sinal disease, I do not believe it 
is necessary, and Dr Lyons, whose work I follow, maintains that it is much better 
to let the patient develop his own antibodies, if he will 

Dr McCullagh has been answered about camirol, and I know nothing about it 
Dr Cal ter, my asiociates and I do not have patients with bronchiectasis our- 
selves in our wards They are in the thoracic or the pulmonary clinic of the 
Massachusetts General Hospital I believe that the physicians in those clinics 
have had indifferent success in some of the cases in which they have tried 
sulfanilamide That could be understood from our bactenologic findings, and in 
bronchoscopic examination of tne patients we freciuently find a variety of secondary 
invaders, and we are finding a few molds which seem to be secondary but not as 
innocuous as one often thinks they are 

I thank Dr Coates for his agreement and his difference As to antrum punc- 
ture, if I had been going to enlarge on that I should have said that I never puncture 
an antrum and would not advise one being punctured without, first, a good roent- 
genogram, particularly with an acute condition, in which the mucous membrane is 
swollen The puncture goes through this, and the fluid may be forced into the 
swollen lining instead of the cavity of the antrum If one wishes to include the sub- 
acute stage as the next stage beyond that, when the membrane has shrunk and there 
IS a large cavity filled with pus, then one may puncture it, if one likes, or wash it out 
from the normal osteum, or one can shrink the nose and use suction , any of the 
three methods frequently gives good results 

As regards the obliterating operation on large sinuses that are pocketed off, 
mv associates and I think that there is no danger of recurrence, osteomyelitic 
changes or secondary infection, although I still believe that osteomyelitis is a 
quality inherent in the infecting organism 

Dr George B Wood, Philadelphia The puncture into the maxillary sinus is 
sure to bring more or less trauma into a mucosa that readily will pick up the 
infection I have seen severe hemorrhages following antral puncture I mention 
that as one of the dangers of puncturing with acute maxillary sinusitis I never 
do it 


Presentation of a Colored Motion Picture of the Larynx Made by the 
Indirect Method oi Lighting Dr Gabriel Tucker, Philadelphia 


Reviewing Roentgenography or the Sinuses and Larynx Dr Frederick 
M Law, New York 

The roentgen examination of the accessory sinuses and the larynx has shown 
comparatively little advance in recent years The only outstanding possibility is 
the development of the tomograph, by which structures at predetermined depths 
may be fairly well shown without the supenmposition of extraneous shadows 
The most important advance is the increasing ability of surgeons to interpret 
their own films properly They should now learn to appreciate the sources of 
possible erroneous interpretation due to technic and to anatomic departure from 
the average These changes are discussed The more capable the rhmolaryngologist 
IS in criticizing the films, the better will be the work of the roentgenologist 


DISCUSSION 

Dr Gordon B New, Rochester, Minn I should like to ask Dr Law one 
question, whether with this new method he has been able to determine involvement 
of cartilage in malignant disease With the difference in ossification of the thvroid 

S™S'tircarI;ragc?'’°‘‘ 
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Dr Freuerick M Law, New York In reply to the first question, I should 
say, “Yes ” Regarding the second question, I should definitely say, “With limita- 
tions ” 

Dr liioMAS C Gallowa\, Evanston, 111 How long does the process take, 
and what is the dose of irradiation to the tissue^ 

Dr Frederick M Law, New York Chieflj in use is a meter calibrated for 
65 kilovolts with 60 milhamperes E\posurc is for one second with the tube 
at a distance of 30 inches (76 cm ), so the dose is considerable If one has to cut 
many sections, especially in the chest, one has to be careful Four sections of the 
laryn\ are quite sufficient, and that is perfectlj' safe Ihere is another waj of 
making a tomograph by using pulley wheels instead of a lever, but it is not as 
efficient 

Dr Charles J Imperatori, New- York I think the members of the associa- 
tion are greatly indebted to Dr Law' for his exposition of the new' methods of 
roentgen diagnosis I w'lsh to speak particularlv about this method, tomograpln, 
that was shown by Dr Leborne in New York just recenth I am rather of the 
opinion that it is possible that laryngologists w'lll change their ideas regarding 
the classification of growths in the larjnx because of this method of Mewing them 
roentgenologically , particular!}' view's regarding prognosis w'lll be changed, for 
the degree of infiltration can be seen, even though one is an endoscopist and niaj 
use a direct larjngoscope and see beneath the vocal cord and determine the 
possibilit}' of subglottic infiltration, still w'lth this method one gets a mcw of 
the piriform sinus, w'hich frcqiientlj one never sees bj either direct or indirect 
larjngoscopic examination I think it is definitelj an ad\ancc in diagnostic methods 

Dr Ralph A Fenton, Portland, Ore May I ask a question of Dr Law, 
w'hether the method described is superior to that advocated by a European roent- 
genologist who inserts a covered film in the hjpopharjnx, behind the larjnx’ 
Has Dr Law had experience with that method? 

Dr Frederick M Law', New' York I have had no experience with it, but I 
can see the disadvantage I can sec this advantage of the tomograph over that 
method It shows the entire larjnx, the other shows merely a portion 

Dr Gordon B New', Rochester, Minn My associates and I In\e used both 
methods, and tomography has given us more information 

Dr Frederick M Law, New York The difference m the level of the infil- 
trated area depends on the technic The section must be cut absolutely parallel 
with the long axis of the larynx Therefore, a change m that axis is going to 
change the depth of the infiltrated area, but if the section is w'rong, the area w ill 
always appear shorter than it really is because of the tilting 
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Secretary Prof Dr C E Benjamins, Verlengde Heereweg 143, Groningen, 
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TONSILLECTOMY 

LOCAL RESULTS AND INELUENCE OF THE OPER \TION ON 
SURROUNDING TISSUES 

EDWARD H CAMPBELL, MD 
pnii \Dru'ni\ 

The pioblem of the iccinicnce of lonsillai tissue following tonsil- 
lectoni}^ IS one that has rccened much consideiation In spite of many 
ai tides drawing attention to the local icsults of this ojxiration and 
in-vestigations to reveal the causes of the leciiiience of tonsillar tissue, 
tonsillectomized patients aic constantly returning to those w'ho opciatcd 
on them, not only unimpiovcd symptomatically but with throats showung 
the signs of incomplete and poorly peifoimed operations It is true that 
the surgical w^oik on many of them has been performed by general 
practitioneis, general surgeons and at times pediatiicians, but on many 
others it has been done by specialists m otolaryngolog} It is my ])ur- 
pose 111 this presentation to reveal the results of a statistical study of 
tonsillectomized peisons as regards the lecuirence of tonsillai tissue, 
injury to the faucial pillais and hypertiophy of pharyngeal lymphoid 
tissue and to draw a compaiison between lesults obtained by piacti- 
tioners and those obtained by specialists No attempt wull be made to 
evaluate the results fiom the symptomatic standpoint, and the usual 
leview of the anatomy and the theories of the physiology of the tonsils 
will be omitted 

METHOD OF INVESTIGATION 

Duiing the years of 1936, 1937 and 1938 I examined 887 girls 
enteiing the freshman class at the University of Pennsylvania, in the 
Student Health Department Their ages ranged fiom 18 to 21 The 
examination of the throat consisted in caieful inspection of the tonsils 
or the tonsillar fauces (with the tongue well depiessed and with the use 
of the pillar retractor when necessary), the posterior pharyngeal wall, 
the palate and the faucial pillars With those on whom tonsillectomy 
had been performed, 621 in number, note was made whether or not 
lymphoid tissue was present in the tonsillar fauces If so, the amount 

From the Department of Otolaryngology, University of Pennsylvania 

Read at the Sixty-First Annual Meeting of the American Larvntrolotrical 
Association, Rye, N Y, May 25, 1939 ' " 
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and chaiacter of this tissue were observed and iccoided In 153 of 
the tonsilleetoinized students, m addition to a study of the tonsillai 
fauces, the amount of scaiiing of the lonsillai pillars, fauces and palate 
and the amount of pharyngeal Ijmphoid tissue were noted With the 
latter group it w'as also recorded wdiethcr the operation had been 
performed by the family doctoi or b} a specialist 

When remnants of tonsils were found, they were classified as 
infected or noninfected If the remnants appeared to be simply non- 
inflamed lymphoid tissue, without observable crypts containing exudate 
or without signs of being partially obscured by scar tissue, they w'ere 
classified as noninfected If the lemnants showed signs of chronic 
inflammation, or if theie w'ere ci}pts containing exudative material, 
or if the}’^ weie embedded and paitiallj covered b\ fibious scai, they 
w'ere classified as infected 

A small amount of lymphoid tissue in the pharrnx was not considered 
abnormal, but an excessive amount was recorded A compaiison w’as 
drawn betw'een the condition of the throat in which the operation had 
been performed by a specialist and the throat m w'hich the tonsillectom}' 
had been performed by the family doctoi Minor scariing of the pillars 
and fossae was not recorded, but only such conditions as asymmetr} 
of the palatal arch, distortion of the palate by fibrosis, loss of portions 
of the pillars or considerable fibrous scar in the tonsil fossa 

RESULTS 

The accompanying tables give an outline of the results obtained from 
this investigation Only 30 per cent of the 887 students examined 
had not had their tonsils lemoved Of the 621 students who had 
been operated on, 77 3 per cent showed tonsillai lemnants in the fossae 
Of these, 66 6 per cent were placed m the class of noninfected lem- 
nants and 10 6 per cent in the class of infected lemnants In the 
group of 153 students who underw’^ent more detailed im estigation 54 9 
per cent were found to have an excessne amount of lymphoid tissue 
in the pharynx and 22 8 per cent show'ed scai ring of the palate, pillars 
or fossae Of these 153 patients 67 3 per cent had been operated on 
by otolaryngologists and 28 7 by family physicians Of the 103 students 
who had been operated on by specialists 74 7 per cent show ed tonsillai 
remnants, 14 5 per cent showed scars and 25 3 pei cent had no lymphoid 
tissue in the tonsillar fossae Of the 44 students operated on by famil}'' 
physicians 79 5 per cent showed tonsillar remnants, 40 9 per cent 
showed scars and 20 5 per cent had fossae free from lymphoid tissue 
One hundred per cent of the 21 students who had been operated on 
before the fourth yeai of age showed remnants of tonsillai tissue in 
the fossae , 73 4 per cent of the 94 students who had been operated on 
between the fourth and the tenth ji-ear of age showed hmiphoid tissue 
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in the fossae, and 96 1 pei cent of 26 students opciated on after the 
tenth }eai of age sho\\ed lecuuence of tonsillar tissue in the fossae. 


STATISTICS AND OPINIONS ON THE RECURRENCE OF TONSILLAR 
TISSUE OBTAINED FROM HIE LITERATURE 

In 1923 Grichtci and Peailman^ found that in 25 pei cent of 
then cases l}mphoid stiuctuie was demonstiable in the tissues taken 
fiom the maigins of the tonsillai bed lecentl} opeiatcd on 

Baum - stated that the recuiience of l 3 mphoid tissue in the tonsillai 
fossae is not due entiiely to faulty technic, as theie is exti acapsular 
Ipnphoid tissue in the tonsillai fossae, m the pillais, in the plicae and 
beh\een the base of the tongue and the tonsil 

Others — such as Spake,® McMuriay,‘ Long,® Robeits® and Picice" — 
have noted the recuiience of tonsillar tissue in vaiious paits of the 
fossae aftei appaiently complete enucleation 

Leshiii and Peailman® examined microscopicall}' 155 sections of 
the plica tnangulai is, plica supiatonsillaris and plica ictiotonsillaris 
and found lymphoid tissue in practically 50 pei cent of these sections 
In a stud} of the end lesults of opeiations on tonsils and adenoids 
m childien Nesbit® examined 1,138 pei sons opeiatcd on There was 
noted seal ring of the faucial pillais in 753 The palate was scaircd 
and diawn tightly acioss the fauces in 3 The inula had been removed 
in 7 Distinct lymphoid nodules in the postphai yngeal wall were 
piesent in 463, and the lymphoid tissue m the lateial pharyngeal 
bands was hyperti opined in 473 The whole pictuie showed the tendency 
to compensatory hyperti ophy of the lymphoid tissue in the oropharynx 
Epstein^® made caieful obseriations on 540 childien between the 
ages of 2 and 13 years befoie and at intervals for two years after 


1 Gnchter, B B , and Pearlman, S J Lymphoid Tissue m the Tonsillar 
Fossae Following Tonsillectomy, Ann Otol , Rhm & Laryng 32 860, 1923 

2 Baum, H L Complications of Tonsil and Adenoid Operations Their 
Prevention and Management, Ann Otol, Rhm & Larymg 28 37, 1919 

3 Spake, L B The Recurring Tonsil, J Kansas M Soc 22 321, 1922 

4 McMurray, J B A Study of the Superficial and Deep Lymphoid Tissues 
of the Hypopharynx, Atlantic M J 30 63, 1926 

5 Long, C H Recurrence of Tonsils After Tonsillectomy, Illinois M T 

45 226, 1924 ^ 

1927^ ^ ^ "^he Tonsil Problem, Arch Otolaryng 6 565 (Dec ) 


The Tonsil Problem, Tr Am Laryng, Rhm & Otol 


Soc 


7 Pierce, N 
48 267, 1921 

8 Leshm, N, and Pearlman, S J Are Tonsillar Recurrences Entirelv 

Due to Faulty Operative Technic? Arch Otolaryng 13 37 (jan ) 1931 ^ 

9 Nesbit, E The Post-Operative Complications and End Resultc: nf Tr.« 1 
and Adenoid Operations m Children, Brit M J 2 509, 1934 

10 Epstein, M E Factors Influencing the Results nf * 

Adenoidectomy, Am J Dis Child 53 1503 (June) 1937 ketomy and 



Table 1 — Results of the E^atmuation of the Ctrl Students at the University 

of Pennsylvania 
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Table 2 — Results of Detailed Study of One Hundicd and Fifty-Three Git I 
Students Eramtiied vi 1938 Who Had Undeigonc Tonsillectomv 


dumber operated on before tlio fourth year of nee 21 

Number operated on between the fourth and the tenth jenr of nee Of 

Number operated on after the tenth jear of are 20 

Number operated on twice 7 

Number operated on at an npo not aecertalncd S 

Number operated on bj Epcelallsts (otolarjUKOlopIsts) J03 

Number operated on by family physicians -If 

Number operated on showing scarring of palate, pillars or fossae 33 

Number operated on showing an excessive amount of Ivmphold tissue In the pharjnx S4 

Number operated on by specialists showing remnants 77 

Number operated on by specialists showing clean fossae 20 

Number operated on by specialists showing scars 1" 

Number operated on by family physicians showing remnants S5 

Number operated on bj family physicians showing clean fossae D 

Number operated on by family physicians showing scars IS 

Number operated on before the fourth jear of ago showing remnants 2i 

Number operated on between the fourth and the tenth vear showing remnants 09 

Number operated on after the tenth jear of age showing remnants 25 


Table 3 — Sumniaty of Results of Study m Pet centages 


Percentage of 887 students examined who had not had tonsillectomy 30 0 

Percentage of 887 students examined who bad had tonsillectomy TOO 

Percentage of those operated on (021) whose fossae showed remnants 77 3 

Percentage of those operated on (021) whoso fossae showed nonlnfectcd remnants 00 6 

Percentage of those operated on (021) whoso fossao showed Infected remnants 10 0 

Percentage of those operated on (021) whoso fossao showed no remnants 22 7 

Percentage of 153 students operated on who showed an excessive amount of lymphoid 

tissue In the pharynx S4 9 

Percentage of 153 students operated on who showed scarring of the palate, pillars or 

fossae 22 8 

Percentage of 153 students operated on by spccfallstB (otolaryngologists) 67 3 

Percentage of 153 students operated on by family physicians 28 7 

Percentage of 103 students operated on by specialists showing tonsillar remnants 74 7 

Percentage of 103 students operated on by specialists showing fossae free from tonsillar 

tissue 25 3 

Percentage of 103 students operated on by specialists showing scars 14 5 

Percentage of 44 students operated on by family physicians showing tonsillar remnants 79 5 
Percentage of 44 students operated on by family physicians showing fossae free from ton 

slllar tissue 20 5 

Percentage of 44 students operated on by family physicians showing sears 40 9 

Percentage of 21 students operated on before fourth year of age who showed tonsillar 

remnants 100 0 

Percentage of 94 students operated on between the fourth and the tenth year of age who 

showed tonsillar remnants 73 4 

Percentage of 26 students operated on after the tenth year of age who showed tonsillar 

remnants 96 1 
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tonsillectomy and adenoidectoni} Of these, 336 showed hyperti opined 
lymphoid tissue This tendency to hypcitiophy was especially evident 
in children undei 4 )eais of age and least evident in those ovei 10 
years of age 

Miller lepoited tonsillar tissue, in vaiying amounts, that had 
been left unknowingly or that had legeneiated in 21 8 pei cent of 
133 tonsillectomized patients In all but 2 subjects the tissue was at 
the base oi near the base of the fossa 

Regarding the incidence of tonsillectomy, Glovei stated that it 
has been estimated that the numbei of opciations of this tjpe foims 
one third of the numbei of operations in geneial peifoimcd with patients 
under general anesthesia m the United States 

Cunningham^® found that one thud of 12,530 young white women 
who enteied the Unneisity of California as students between 1920 
and 1929 had had an opeiation foi lemoval of tonsils 

Patou noted that 42 9 pei cent of 424 giils between the ages of 
13 and 15 years wdio w^ere examined on admittance to a boaiding 
school had had their tonsils removed 

Clark®® examined 143 patients w^ho had been subjected to so-called 
tonsillectomy and found that 59 of this number had tonsillar stumps 
In a study of 167 opeiations for lemoval of tonsils and adenoids 
Biadley®® reported that m only 18 pei cent w^as eiadication complete 
He quoted Coues as having found 30 per cent of tonsillectomized 
children suffering from chronic tonsillai hypeitiophy 

Rhoads and Dick®^ examined 403 nurses entering training at the 
Presbyterian and Cook County hospitals and found faiily large pieces 
of tonsillai tissue remaining m the throats of 73 per cent of those wdio 
had had their tonsils removed These authois made bacterial counts on 
tonsils and tonsillai stumps and found that the stumps hai bored more 
pathogenic bacteria pei gram than tonsils lemoved for the first time 


11 Miller, A A Study of One Hundred and Thirty-Three Tonsillectomies 
M Rec 144 367, 1936 

12 Glover, J A The Incidence of Tonsillectomy in School Children Proc 
Roy Soc Med 31 1219, 1938 

13 Cunningham, R L Normal, Absent and Pathologic Tonsils in Young 
Women A Comparison of Histones, Arch Int Med 47 513 (April) 1931 

14 Paton, J H P The Tonsil-Adenoid Operation and Some of Its Resn1t<; 

Quart J Med 22 107, 1928 ’ 

15 park, J P Results in a Series of Cases of Tonsillectomy, at the 

Massachusetts General Hospital, Three to Four Years After Ooeratinn Tr 
Am Laryng A 35*43, 1913 ^ raxion, ir 

D. '"Jd 5^33s“l93o"' Ep.de™.c. A.ch 
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COMMENT 

The notewolthy feature of the lesults obtained in this investigation 
IS the extiemely high incidence of lecuncnce of tonsillar tissue following 
tonsillectomy When the tonsillar fossae of only 22 7 pei cent of 621 per- 
sons vvdio hav^e had their tonsils lemoved aie found free from tonsillai 
tissue, it cannot but reflect disci edit on the operation and the operators 
This should emphasize the statement made a few yeais ago by Holding 
He said that general surgeons and geneial piactitioners will continue to 
perfoim tonsillectomies until the majoiit}' of otolaryngologists justify 
then specialty by performing better operations Since the investigations 
of electrocoagulation of tonsils by Shambaugh, Dougheity and Yonkei 
and more recently by Yonkei,-® otolaijngologists have come to look on 
electrocoagulation of tonsils as unsuccessful, chiefly because of the failure 
to eradicate this tissue completely, but unless the figuies presented in 
this paper for complete tonsillectomies can be materially impiov^ed the 
exponents of electiocoagulation will hav’e considerable basis for criticism 
of surgical methods 

What reasons can be found foi the high incidence of lecurrence of 
tonsillar tissue^ Probably the most outstanding reason is the ineffi- 
ciently performed operation — that is, the tonsil is incompletely removed, 
a remnant being left in the fossa, usuall) in the lower pole Why is 
a remnant left in such a high percentage of cases ^ The chief factors 
concerned in this are the following (1) improper administration of 
the anesthetic, (2) inadequate illumination of the operative field, 
(3) unskilful assistance at the opeiation, ''4) imperfect inspection of 
the fossae All surgeons who perform tonsillectomy many tunes eventu- 
ally reach the conclusion that tonsillectomy is not the easy or minor 
operation that it is so commonly thought but is dependent for its success 
on the factors mentioned Unless the child is m the piopei stage of 
anesthesia, with the tongue relaxed and the gag leflex abolished, it is 
extremely difficult to make the pioper dissection of the tonsil and a 
careful search foi remnants The observation as to the proper stage of 
anesthesia applies particularly to the remov'al of adenoids It is impoi- 
tant also to have strong illumination , otherwise a tonsillai remnant will 
often be left in the lower pole Of great importance is proper assistance 
at the operation It is my opinion that for a good tonsillectomy more 
skilful assistance is required than for probably any other operation in 
the otolaryngologic field In particulai, efficient use of the tongue 

18 Holding, A F The Need for Improved Technic in Tonsillectom} , 
Laryngoscope 45 458, 1935 

19 Shambaugh, G E , Dougherty, C L , and Yonker, W J Electrocoagula- 
tion in the Practice of Otolaryngology, S Clin North America 17 1157, 1932 

20 Yonker, W J Obstacles Encountered in Electrocoagulation of Tonsils, 
Ann Otol , Rhin & Laryng 43 117, 1934 
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depiessoi and the suction tip to expose the opciative site piopcily is 
necessai} for good work Incomplete or caieless inspection of the area 
of operation is the icason foi the lecuiience Propci anesthesia, illu- 
mination and assistance aie the important factois m detecting small 
pieces of l}mphoid tissue that may have escaped the surgical technic 
In addition to the mcfficientl) peifoimcd opeiation, othei factois 
are concerned in the iccurience of tonsillar tissue Among these maj be 
mentioned (1) the possibility of region tli of lymphoid tissue e^en 
though the tonsil has been completel} removed, (2) prolifeiation of a 
lymph node in the fascia coveiing the tonsillai fossa, (3) hypeitiophy 
of the lymiphoid tissue in one of the plicae which may have been inten- 
tionally left, (4) extension of the lingual tonsil into the lowci pole of 
the fossa 

It has been thought at times that the rccunent tonsil may ha\e been 
a new growth of lymphoid tissue in a fossa in which the tonsil was com- 
pletely removed This seems unlikely', and it is piobable that a tonsil 
completely’- removed with its capsule is nevei replaced by an actual new 
growth of lymphoid tissue Robeits-^ claimed that lymph nodes exist 
m the fascia wdiich often lines the fossa after tonsillectomy and that 
these may hypertiophy and paitially fill m the fossa with lymphoid 
tissue He stated further that a chain of ly mph nodes situated behind 
the posterior pillai occasionally undeigocs hyperplasia and shows in the 
fiee border and anteiior surface of the posterioi pillar Experimental 
w'ork by Leshm and Pearlman ® demonsti ated the existence of lymphoid 
tissue ill the plica tiiangulans, plica supratonsillaiis and plica letio- 
tonsillaris In the past it has been the piactice of some opeiatois to 
leave these plicae, paiticularly the plica triangularis, in doing tonsillec- 
tomy If this practice is followed, there will be a recurrence of tonsillai 
tissue in the lower pait of the fossa in a very' large percentage of cases 
The extension of lingual tonsillar tissue into the lowei pole of the 
tonsillar fossa following tonsillectomy has been noted commonly There 
IS a tendency for all lymphoid tissue in the throat to undergo com- 
pensatory hypertrophy following tonsillectomy, and the lingual tonsillar 
hypertrophy is often m the direction of the faucial tonsillar area and 
may fill up half or more of the low'er tonsillar bed 

In the study of thotonsillectomized students h'eiein repoited some 
emphasis was placed on the amount of scarring of the pillais, fossae 
and palate It was observed that in those opeiated on by specialists 
theie was considerably less scarring of these tissues than m those who 
were operated on by general practitioners This is only what should 
be expected and emphasizes again the fact that the w'ell performed 
tonsillectomy is not a simple operation Although mild injury of the 
faucial pilla rs usually produces no symptoms, more severe injury may 

21 Roberts, E R The Tonsil Problem, Arch Otolaryng 6 565 (Dec ) 1927 
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cause considerable postoperative tiouble Destruction of the posterior 
pillar may interfere considerabl}'^ with the function of the eustachian 
tube and the proper control of the throat in swallowing It ma> also 
cause retractions of the soft palate, which may result m speech defects, 
as pointed out by Malcuen Marked injury to the pillars and palate 
may lesult in consideiable contraction or e\en atresia of the naso- 
pharynx Scarring in the tonsillai fossae not only distorts the normal 
appearance of the throat but may enclose tonsillar remnants and is 
sometimes the basis for postoperative neuroses 

Such enclosed tonsillar remnants are often a gi eater menace to the 
patient both locally and generally than the original tonsils It is not 
my intention to give an}' compaiison of symptoms occurring before and 
after the tonsillectomy This has been thoroughly reported by man) 
writers I shall emphasize only the point that recurrence of tonsillar 
tissue and the infection often present in the lymphoid tissue elsewhere 
m the throat, which has h) pertrophied following the operation, are 
often lesponsible for the continuation of the s)mptoms wdneh neces- 
sitated the tonsillectomy and often give more local discomfort and 
symptoms referable to a focus of infection than w'cre caused by the 
original tonsil 

CONCLUSION 

This presentation offers no new solution of the problem of recur- 
rence of tonsillar tissue The importance of a thorough technic has been 
emphasized before Such a technic is the important factor in the pie- 
vention of lecurrences It is impracticable, if not impossible, to remove 
every particle of lymphoid tissue from the throat and nasopharynx 
However, it is possible to remove the faucial tonsil completely W'lth the 
plicae, the pharyngeal tonsil and the greater part of the macroscopic 
lymphoid tissue in the nasopharynx, pharynx and hypopharynx This 
should be done with the greatest care in order that undue scarring of 
the tissues will not result More efficient and careful surgical technic 
IS necessary if otolaryngologists are to avoid the symptomatic recur- 
rence and the possible criticism that comes with the return of tonsillar 
tissue 

SUMMARY 

Tonsillectomized persons are constantly returning to otolaryngolo- 
gists not only unimproved symptomatically but wuth throats showing 
the signs of incomplete and poorly performed operations 

A statistical study has been made to reveal the results of tonsillectom) 
as showm in the throats of 621 girl students entering a university during 
the years of 1936, 1937 and 1938 

22 Makuen, G H Relation of the Tonsil Operation to the Soft Palate and 
Voice, Tr Am Laryng A , 1911, p 223 



CAMP BELL-TONSILLECTOMY 


871 


Of these 621 students ^vho had been opeiated on 77 3 pei cent showed 
tonsillar lemnants in the fossae 

A more detailed study of 153 of these tonsillectomired students 
sho\\ed scarring of the palate, pillars oi fossae in a large percentage of 
cases and an excessive amount of lymphoid tissue m the pharynx in the 
majority 

Statistics on the lecuiience of tonsillar tissue obtained fiom the 
literature are lecoided and ceitain opinions expiessed as to the reason 
for this recurrence 

Factors influencing the efficiency of tonsillectomy and adenoidectomy 
are discussed m some detail 

Other factois concerned m the iccuirence of tonsillar tissue aie 
briefly discussed and explained 

1904 Spruce Street 

DISCUSSION 

Dr Geougi: B Wood, Philadelphia Two points in Dr Campbell's papci are 
of especial interest to me One concerns the plica triangularis, that fold of mucous 
membrane which covers the front of the tonsil Whcie its edge merges on to 
the free surface of the tonsil it is firmly attached but separated from the capsule 
of the tonsil by loose areolar tissue as it runs forward to fold ovei the palato- 
glossal muscle Immediately posterior to its attachment to the tonsillar surface 
a deep cr 3 'pt frequently exists In his dcscnption of the plica Dr Fetteiolf includes 
all the structures anterior to this crjpt If this dcscnption is accepted, the plica 
contains tonsillar tissue If, however, the conception of the plica is just the fold of 
mucous membrane covering the anterior surface of the tonsil, there is no lymphoid 
tissue except in some instances, in which small supeificial lymph follicles may be 
noted near the inferior pole If left behind after tonsillectomj, these ha\c the same 
clinical significance as the lymph follicles on the posterior pharyngeal wall 

The other point is in reference to actual recurrence of tonsillar tissue after 
tonsillectomy Lymph follicles may develop in the scar six months to a 3 ear after 
the healing of the tonsillar wound Again, I attach little significance to then 
presence as far as focal infection is concerned Stumps of the tonsil itself left 
behind after an incomplete tonsillectomy are apt to be covered more or less bv scar 
tissue and possess pockets with narrow mouths which are often a fiuitful source 
of focal infection As a rule it is not difficult to differentiate between these two 
types of tonssillar tissue in a throat that has been operated on 



NURSING, FEEDING AND PARENTERAL 
ADMINISTRATION OF FLUIDS 


W E GROVE, MD 

Mil WAljKrC 

In attempting to evaluate the importance of nursing, feeding and 
parenteral administration of fluids in the tieatmcnt of otitic sepsis it was 
not possible to go to the literatuie, foi little has been written about these 
valuable adjuncts to treatment, which most physicians take for granted 
In order to crj'stallize various opinions on these points a questionnaire 
vas sent to representative otologists m vaiious parts of the country, but, 
as so often happens with questionnaires, the leplies weie few If, there- 
fore, the moie or less composite opinions expressed m this portion of 
the sj'mposium do not meet with the appro\al of the hearers they will 
have ample opportunity to elaborate on them in the general discussion 
to follow 

NURSING 

The opinions on the value of careful nuising vary from that of a 
physician who said, ‘Tt seems to me that good nursing is generally taken 
for granted,” to the remark of Dr Friesner, who wrote, ‘‘This enclosure 
was written by a Mt Sinai nurse, to whose care, more than to my opera- 
tive intervention, I owe the recovery of one of my friends ” The selec- 
tion of the nurse is important and should not be left to chance In this 
selection one should not only be guided by the qualifications of the nurse 
but also by her personality m relation to that of the patient Since a 
patient with otitic sepsis is usually irritable, it may be necessaiy to make 
several changes m nurses until the optimum combination is obtained 

Cooperation between the suigeon and the nuise is of prime impoi- 
tance and depends on both but mostly on the surgeon, who must at all 
times anticipate what may happen m the next twenty-foui to forty-eight 
hours This need not be discussed with the patient or his famiU, but 
the nurse in charge should know what complications to expect and what 
to watch for The failure of patients to receive good nursing can in 
many instances be laid directly at the door of the surgeon It is his 
business to explain to the nuise exactly what he expects her to do and 
that it IS her duty to report to him immediately any unusual change in 

This and the following papers were read as part of a Symposium on Care of the 
Patient After Operations for Sepsis of Otitic Origin at the Forty-Fifth Annual 
Meeting of the American Laryngological, Rhinological and Otological Society, Inc , 
Chicago, May 9, 1939 
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the patient’s condition It is pool coopeiation between suigeon and 
nurse if he is not fully a^^ale of some complication that has occuiied 
since his last visit The best t}pe of nuise is one who caiiies out the 
suigeon’s ordeis but gives the patient plenty of leeway in meeting his 
demands Such a nurse can do much in maintaining the moiale of 
the patient, who is uncomfoi table, m pam, iiiitablc and appiehensive 
Without specifically discussing the condition with the patient the muse 
can do much to allay appiehension by encouiagement as to the ultimate 
outcome, the lecoveiy of the heaiing, the lack of disfiguimg scais and 
so foith 

Ceitain loutine duties of the nuise may, I think, be taken foi 
granted It is expected that she will know how and when to take the 
tempeiature and the pulse and respiiatoiy lates and piopeily chait them 
Even in these matters the suigeon must give hei special oidcis if he 
wishes the data lecoided moie fiequcntly than the usual hospital lOutine 
calls foi She is expected to keep the lOom at a propei temperatuie 
(about 68 F ), to keep the patient out of diiect diafts, to change gov ns 
and bed linen when they become moist or soiled and, in general, to see 
that the patient does not become chilled The coveimg must be waim 
enough to prevent chilling but light enough to avoid iiritatmg the patient 
by the weight of the bed clothes Most patients with otitic sepsis aie 
aheady suflfeiing from an infection of the uppei pait of the lespiratoiy 
tract, which must be caiefully watched to pi event pneumonia and 
bronchopneumonia 

Maintaining the geneial comfoil of the patient is of gieat impoi- 
tance In many patients with otitic sepsis the sternocleidomastoid muscle 
has been tiaumatized at opeiation Any movement of the head creates 
pain Nuises should be instructed to keep the patient in the doisal 
position with the head slightly raised to lessen tension on the muscles 
of the neck A “doughnut pillow” placed on top of the legulai pillow 
may help much to relieve this stiam The nuise should exeicise gieat 
care in lifting the head oi changing its position Dining the first few 
days the patient may be moie comfortable if turned on the side opposite 
to that operated on and if the head is suppoited and bolstered with small 
pillows She should, on oidei, limit the amount of company and 
sedulously guard against injudicious remarks by family or friends 

The nurse should maintain meticulous asepsis in the matter of daily 
dressings She should provide steiile dressings, sheets and gloves foi 
the surgeon If he has any special idiosyncrasies m applying di essmgs 
or putting on bandages she should acquaint herself with them to avoid 
any delay in the one thing which the usual patient feais the most, the 
daily dressing The usual antiseptic solutions for cleansing the wound 
and culture tubes should always be available on the dressing tiay If 
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moist dressings are called for the nurse must know how to apply them 
wathout getting the gown oi bed clothes w'et 

The nurse in chaige of a patient wnth otitic sepsis should be carefull} 
instructed in the physical signs and S3miptoms of complications She 
should watch foi and lecognizc (a) drooping of one side of the face or 
inability to close the eye wnth paiatysis of the facial nerve , (b) irritability 
and nuchal rigidity with a sudden use of temperature uith meningitis, 
(c) the “picket fence” temperature and chills wnth sinus thrombosis, (d) 
swelling below the dressings as a sign of Bezold’s abscess, (e) Grade- 
nigo’s syndrome, (/) the appearance of aphasia, slow pulse and slow 
cerebration with abscess of the brain, (g) vertigo and nystagmus denoting 
labyiinthine invasion and (/i) headache, for wdnch she should ha\e a 
profound respect no matter how trivial the complaint She should not 
content herself wnth simpl)'’ noting these obseivations on her chart but 
should immediately get in contact with the surgeon 

FOOD IN CASES OF OTITIC SEPSIS 

Food IS anything which w'hen taken into the body serves to nourish 
or build up the tissues or to supply heat Any diet should be w'cll 
balanced It should supply proteins, carbohydrates, fats, fluid and 
minerals It is important to remember that the term nutrition means 
more than diet alone, for it also implies the transportation of assimilated 
food to all cells and tissues of the body Therefore, the food offered the 
patient must supply all the constituents mentioned and still be offered 
in such form and amounts that it will be properly digested and assimi- 
lated Most physicians aie agiecd that the diet should be liberal and of 
a high caloric content, although one of those to w horn the questionnaire 
was sent expressed himself as not in favor of forcing convalescence as 
much as he had been taught while an intern 

The old adage “to force fluids and drowm the fever” still seems to be 
good therapy, although under certain conditions even this dictum must 
be modified The patient with otitic sepsis is functioning at a higher 
metabolic level than the healthy person He is deh3'drating himself moie 
rapidly than noimall3'', particularly if much nausea and vomiting are 
present While nausea and other signs of acidosis are present one must 
content oneself with fluids, such as fruit juices, and with sugar given at 
frequent intervals If this increases the nausea such nourishment must 
be given by other routes, such as the bowel oi the vein or by hypodermo- 
clj^sis As nausea ceases the diet can be increased in bulk and in amount, 
but the consensus seems to be that small feedings every two hours are 
much better borne and assimilated than large meals at less frequent 
intervals Raw fresh scraped beef and fresh meat juices are valuable 
for their nuclein content and to stimulate the formation of white blood 
cells In the winter vitamins must be added to the diet, and if trans- 
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fusions have not been gnen the impoitance of blood-binlding and non- 
containing foods must receive sciious consideiation 

These lemaiks covei the main objectives m the feeding of patients 
with otitic sepsis, and it should not be necessaiy to go into detail about 
the vaiious ai tides of diet, but it should be lemembeicd that nutiition 
in these cases actuall}' means balanced metabolism 

PARENTERAL ADMINISTRATION OF FLUIDS 

The indications foi blood transfusions and the parenteial administia- 
tion of dextrose and Ringei’s solution aie sepsis, dehydiation, acidosis 
and malnutrition 

In ever) case of otitic sepsis the intake and output of fluid should 
be carefully chaited, and when this cannot be accuiatel) done I know of 
no better method of determining the need foi parenteial administiation 
of fluids than the concentration of the mine I quote from Haitmann ^ 

regardless of the tjpe of infection, we aie likely to see, in infants and chil- 
dren, dehydration, fluid loss, wnth bicarbonate reduction and vaniiig degrees of 
retention of waste products If there happens to be some kidney damage 

these chemical changes w'lll become pronounced, and include gi eat reduction 
in chloride, N P N of oAcr 200 milligrams per 100 cc , and phosphate ictention 

In brief, if one has an} kidney function at all w'orth speaking of, one can 
prevent the water changes and the electrolyte changes by the proper administration 
of fluids, but by fluids we do not mean simply normal saline solution oi dextrose 
solution One may have to give alkali W'hich is geneiated inde- 

pendently of any renal activity, and wdneh takes caie of an acidosis 

Our owm practice has been to supply in sufficient quantities such substances 
as sodium lactate, which can develop bicaibonate after metabolism, and Ringei’s 
solution, wdiich offers the body at least all the building stones necessary in the 
form of water, sodium, potassium, magnesium, calcium chloiide, and alkali 

Frank - stated the belief that the majoiity of patients with seveie 
sepsis are best treated by intravenous injections He stated a piefeience 
for a 5 per cent solution of dextrose in physiologic solution of sodium 
chloride, using 3 to 4 quaits (2 8 to 3 8 hteis) daily for an adult and 
2 to 3 quarts (1 9 to 2 8 liters) for a child He stated a prefeience for 
the 5 per cent solution over the 10 per cent because, when given in large 
amounts, the latter spills over and is lecovered from the mine After 
giving the dextrose in saline solution for a time he alternates it with 
dextrose in triple distilled water to pi event edema due to excessive 
chlorides 

Acidosis can easily be diagnosed by the nausea, vomiting and the 
presence of acetone and diacetic acid in the urine, and in the tieatment 
of this condition nothing is of greater value than the parenteral admin- 
istration of sugar solutions 

1 Hartmann, A F Panel Discussion Septic Thrombophlebitis of the Sigmoid 
Sinus, Medical Treatment, Tr Am Acad Ophth 42.443, 1937 

2 Frank, I Personal communication to the author 



TRANSFUSIONS OF BLOOD IN THE CARE 
OF PATIENTS AFTER OPERATIONS 
FOR OTITIC SEPSIS 

J MARION SUTHERLAND. MD 

DETROIT 

The part of the symposium which the piesiclent of the American 
Laryngological, Rhinological and Otological Society assigned to me 
deals with the use of transfusions of blood in the care of the patient 
after operations for sepsis of otitic origin As a procedure of biologic 
therapy, the transfusion of normal or of immune blood plays an impoi- 
tant part m both the prophylaxis and the treatment of surgical sepsis 
But a rational evaluation of the various technics of blood grouping 
and methods of blood transfusion often presents serious difficulties 
to the laboratory workei as well as to the clinician Experimental 
evidence offers onl}' elementary aid in clarifying the problems, since 
septicemia in the animal varies considerably from that m man and 
biologic reactions are extremely difficult to duplicate in vitro 

The growing demand for closer association of scientific research 
and experience in the sickroom — for “confiiming practical physiologic 
facts from contiolled observations in man”’ — has been justified, within 
the last two decades, by the clarification of man} hcretofoie unaccount- 
able irregularities m the course of surgical sepsis A cross section of 
present day literature is tangible evidence that the foimerly detached 
schools of thought recognize in common that then ultimate purpose 'S 
the diagnosis and tieatment of disease and that much of the accuiacy 
in interpreting the clinical s) mptoms and the laboratory findings depends 
on an understanding of the physiologic principles involved 

This new outlook is of especial interest to the otolaryngologist, 
who must concede that the result in any given case of surgical sepsis 
depends not only on the biologic behavior and antigenic structure of 
the invading micro-organism but, to a gieatei extent, on the biologic 
behavior and defensive capacity of the innumeiable cells and substances 
of the invaded patient's body — with the further complication that all 
these factors are inherently variable and hence interdependent 

Read as part of a Symposium on Care of the Patient After Operations for 
Sepsis of Otitic Origin at the Forty-Fifth Annual Meeting of the American 
Laryngological, Rhinological and Otological Society, Inc , Chicago, May 9, 1939 
1 Doan, C A Clinical Implications of Modern Physiologic Hematology, 
St Paul, The Bruce Publishing Company, 1936, p 9 


876 



SUTHERLAND— OTITIC SEPSIS 


877 


FACTORS INFLUENCING SEPTICEMIA 

With the first piemonition of impending septicemia, a senes of 
blood cultures is made, to determine, if possible, the causative organism 
and to estimate the degiee of its pathogenicity, which means its ability 
to distuib the physiologic balance of the body fluids and tissues An 
altered physiologic status requires an altered “clearing mechanism” ^ 
to digest or destroy the imadeis parenteially and to neutralize their 
toxins Normall}’-, the circulating blood and the paienchymal oigans 
endence a remarkable capacity foi remoMiig foreign substances from 
the body tissues Conversely, when the clearing mechanism is func- 
tionally impaired, imading organisms, even of low virulence, may 
produce septicemia Ordinaril}*, micro-organisms, particularly strepto- 
cocci of low viiulence, ma}’' be intermittently present in the blood, as 
detected by cultures, when there is no clinical evidence of infection, 
especially in persons with chronic foci of infection in the tonsils, the 
sinuses, the apex of a tooth, the vahes of the heart or the gallbladder 
Concurrent \Mth this bacteremia, acute mastoiditis may provide a rapid 
OAerflow of organisms, which cannot be effectively countei balanced by 
the clearing mechanism, and sepsis results Sepsis which persists after 
surgical drainage of the apparent focus of infection is due not so much 
to multiplication of bacteria in the blood as to constant invasion by 
organisms proliferating in foci which have not been eradicated, or 
which cannot be eradicated, by surgical intervention Lillie ® stated, 
“It is extremely important that the pathologic conditions causing sepsis 
be thoroughly understood if stages of the disease aie to be recognized ” 

HEMOLYSIS BY BACTERIAL PRODUCTS 

Both pathogenic and nonpathogenic bactena produce hemolytic sub- 
stances that are excreted into the fluids in which the}'- grow During 
severe infectious processes, marked hemolysis occurs, especially in con- 
ditions accompanied by septicemia The hemolytic bacterial toxins most 
frequently encountered in otitic sepsis are those produced by Strepto- 
coccus group A, Staphylococcus aureus and Pneumococcus type III 
Wells ^ considered 

It probable that the bacteiial ’’hemolysins” aie all vieiely toxins with a pai- 

ticular affinity jor red cells against some of these hematoxins antitoxic 

2 Kolmer, J A Etiology, Prophylaxis and Treatment of Surgical Septi- 
cemia A Discussion of the Principles Involved, Arch Otolaryng 26 59 (July) 
1937 

3 Lilhe, H I , in discussion on Kopetzky, S J Panel Discussion Septic 
Thrombophlebitis of the Sigmoid Sinus , A The Pathology , B The Bacteriology , 
C Immunological Treatment, Tr Am Acad Ophth 42 432, 1937 

4 Wells, H G Chemical Pathology, ed 5, Philadelphia, W B Saunders 
Company, 1925, pp 248 
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sera are obtainable, although there is some question as to how much of 

the antagonistic effect depends on true antitoxins and how much upon the choles- 
terol in the serum 

Streptolysin and staphylolysm unite directly with the receptors of the 
red cells without the intervention of an interinediaiy bod}- Zinsser ® 
leported that the 

action of many bacterial poisons is sclectnc Most of these poisons excite inflam- 
matory reactions if concentrated in my part of the bodi, but in addition to this, 
there is specific distribution which indicates that the poison goes into selectne 
relationship with certain tissues and cells This fact is illustrated by the bacterial 
hemotoxms which specifically injure the red blood cells of the infected indnidual 
and by such substances as the leukocidin produced In the Staphjlococcus aureus, 
a poison which injures the white blood cells 

Wells ^ stated 

with streptococci, Ljall found that the hemoljsm titer did not afford a criterion oi 
virulence No immunity to streptococci is produced in animals immunized with 
streptococcic hemolysin Pneumococci produce an intracellular hemolytic toxin 
which IS verj’’ labile and antigenic Kammercr found that of a large series 

of organisms, only pneumococcus and Sttep hcvwlyhcus produce methemoglobm 

Stadie ° found that m pneumonia enough methemoglobm may be formed 
to cause a decrease in the oxygen capacity of the blood, the essential 
cause of cyanosis in pneumonia 

The first products of the splitting of the hemoglobin are the com- 
plex piotein globin (wdneh constitutes 94 per cent of hemoglobin), 
and hematm, the iron-contammg compound Some of the products of 
disintegration of hemoglobin seem to inhibit or destroy gram-positne 
bacteria Many nonspecific hemoI}i:ic substances, such as acids and 
bases, also may be formed by bacteiia as products of their metabolism 
staphylococci may pioduce hemolytic fatty acids by splitting fats 
Wells ■ stated, “The bacterial products may also modify coagulation 
and L Loeb has found that Siaphylococens atneus [is] 

much more poiverful in causing coagulation than any other 
[organisms] tested” Studying converse pioperties, Tunnichff ® 
reported, “With the exception of some strains of Staphylococcus aureus, 
fibrinolysis appears to be peculiar to the hemolytic streptococcus ” She 
found that this action appears to be associated with the virulent smooth 

5 Zinsser, H Resistance to Infectious Diseases, ed 4, New York, The 
Macmillan Company, 1931, p 41 

6 Stadie, W C Studies of the Blood Changes in Pneumococcic Infections, 
J Exper Med S3 627, 1921 

7 Wells,^ pp 353-355 

8 Tunmclifl, R Effect of Dissociation of Streptococci on Then Fibrino- 
htic and Anticlotting Activity, J Infect Dis 58 92, 1936 
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t}pe The power is lost as the oiganism becomes rough Whipple'’ 
maintained that coagulability decreases in sepsis because of the presence 
of an excess of antithrombm and that the antithiombm factor is often 
excessne m hemoirhagic conditions especially w'lth hepatic impairment 
Antithrombm is often increased in diseases of the blood-foiming organs 
e g, leukemia, possibl} as a leaction to the products of dismtegi ation 
of corpuscles Wells," how’ever, stated 

The fluidity of the blood in septicemia is probably dependent upon the appearance 
of the coagulation-inhibiting phase that follows the action of the products of cell 
destruction, including among them proteoses 

AXEMIA DUE TO HEMOLTTIC AGENCIES 

Secondart anemia occurimg m the course of otitic sepsis may 
be explained largely b} the hemol} tic propei ty of the in\ admg bacterial 
products, hence, it presents quite different features from those of 
other secondar}’’ anemias The red corpuscles almost soleh are attacked 
and the products of their dismtegi ation are present m the plasma As 
a result, the plasma or seium ma} contain free hemoglobin, and if this 
IS in large amounts it ma} escape into the urine The products set free 
by dismtegration of the hemoglobin are present not only in the blood 
but also m the parench) mal organs particularly the liver and the spleen 
which accumulate iron Fatty changes occur in all these oigans, with 
changes in metabolism which are similar to those observed in othei 
fonns of anemia With iiici eased catabolism of protein the plasma 
chlorides are increased,^” the alkaline resen^e decreased and the protec- 
ti\e power of the serum against hemol3^sis by saponin, fatty acids, oleates 
and other products of suboxidation reduced Suboxidation is mani- 
fested b} the presence of acetone, ox3'but}ric acid and diacetic acid 
in the urine 


PHYSIOLOGIC EQUILIBRIUMS OF THE BLOOD 

Doan stated 

The individual tj'pes of cells in blood and tissues maj be understood 

and their activities [effectnely] influenced or controlled [only] as ve 
acquire specific information concerning their fundamental ph 3 siologic 

relationships to each other and to the other cells and functions of the bodi Bone 

9 Whipple, G H Hemorrhagic Disease— Septicemia, J^Ielana Neonatorum 
and Hepatic Cirrhosis, Arch Int Med 9.365 (March) 1912, II Hemorrhagic 
Disease Antithrombm and Prothrombin Factors, ibid 12 637 (Dec ) 1913 

10 Stemfield, E The Plasma Chlorides m Anemia An Experimental 
Study, Arch Int Med 23:511 (April) 1919 

11 Clark, H M, and Evans, F A Studies with Lecithin and Cholesterin 
in Relation to the Antihemolytic Prepertj of Human Serum, Bull John-: Hookins 
Hosp 32 113, 1921 

12 Doan,i- p 15 
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marrow, lymphatic tissue, spleen, liver, kidnejs, gastro-mtestinal tract, and some 
of the endocrine glands (pitiiitarj, thyroid, adrenal) aie now Known to he intimatel\ 
associated w'lth [the] blood cell equilibria 

Disturbance of normal balance in one aggregate of cells cannot be 
limited to that aggregate 

As defined by Wells, 

The function of the blood [is] to maintain an equilibrium in the tem- 

perature, chemical composition, and osmotic pressure between all parts of the 
body To the extent that csery tissue is continually giving off something 

to the blood, we may consider that ever}' organ is a factoi in its formation 
There are probably but few chemical substances occurring in the tissuc-eclls tint 
do not also occur in greater or less amount in the blood In addition 
there are the substances characteristic of the blood itself, besides a host 

of substances of unknown nature, apparently manufactured in response to the 
stimulation of substances entering the body from outside 

Hence the circulating cellular elements ot the blood constitute an essen- 
tial and povv^erful increment m the defensive foices of the bod} 

ORIGIlNr, MATURATION AND DISTRIBUTION OF THE 
VASCULAR CELLS 

Accoiding to Doan hematologists agree “that all [the cells of the 
blood] take their first beginning from the mesenchymal cells of the 
mesodermal layer in the embryo ” He stated, “The bone marrow 
throughout extrauterine life is the natural source of erythrocytes, throm- 
bocytes and the three kinds of granulocytes “ The neutrophilic granu- 
locyte plays a major role in the mechanism of defense against infection 
and toxemia, the defensive v'alue depending on its maturity and the 
integrity of its bactericidal ferments The parent cell, the myeloblast, 
consists at first of a large nucleus surrounded by a small amount of 
clear cytoplasm As the cell groups, the nucleus becomes relatively 
smaller, the cytoplasm, more abundant, the nucleoli disappear, the 
granules increase m number and are smaller, the nucleus is indented, 
and the cell shows motility for the first time The nucleus separates 
into two or more lobes, united by a thin thread or filament The older 
the cell IS on leaving the marrow, the more lobes it shows (although 
the presence of more than five lobes is uncommon) The oxidase stain- 
ing IS now intense, indicating the high ferment content Mitotic activ- 
ity alvv^ays occurs in an area of rich blood supply, between widely 
dilated venous sinusoids, in contradistinction ^ erythropoiesis, which 
occurs mtravascularly m relatively anoxemic areas m the marrow 

13 Wells, ^ pp 323-326 

14 Doan, C A Current Views on the (Origin and Maturation of the Cells 
of the Blood, J Lab & Clin Med 17 887, 1932 

15 Sabin, F R , and Miller, F R Normal Bone Marrow, in Downey, H , 
Handbook of Hematology, New York, Paul B Hoeber, Inc , 1937, pp 1791-1821 
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The phagocytic macrophages (clasmatocytes), while ahvajs piesent 
in the marrow, are quite as regularly and iioimally found in the spleen, 
livei and diftuse connectne tissues They aie chaiacterized by then 
size and ability to aiise in situ throughout the body as the need presents 
Lyniphoc3hes and monoc3*tes. the lemaming elements ^^hlch utilize the 
\asculai bed as an avenue of distiibution, develop m l3nnph nodes, spleen 
and the moie difluse l3*mphoid and connective tissues of the body 

HEMOPOIETIC REACTION TO INFECTION 

The leukopoietic i espouse to an iinading noxa of infection and 
toxemia is a biologic i espouse, in that the m3reloid elements react mitialh 
to the initating forces b3' an increase m concentration, to be followed 
b3 greater activit3’’ of the 111011003 tes and lastl3^ of the l3mphoc3Tic ele- 
ments This response is reflected in the leactions of the leukopoietic 
centers as well as m the er3'thi opoietic tissue 

While it IS admitted that the t3pical response of the leukopoietic 
S3 stem to infection is lCukoc3tosis and neutrophilia, it must be remem- 
bered that an atypical response nia3* result fi om a prior myeloid depres- 
sion or an abnormal lymphocyte-monocyte ratio or that anemia ma3' 
have preceded the de\elopment of otitic sepsis The absence of hyper- 
leukocytosis and neutrophilia concurrentl3’’ vith dynamic toxemia war- 
rants neither an assumption that there is an inadequate immunologic 
response nor its converse 

In an evaluation of the blood pattern in otitic sepsis it is mandator}' 
that the first consideration be given to the concentration of all the blood 
elements Are they present in normal quantity, or are the3’ decreased 
or increased^ The second step is to compare the quantitative relation 
of the formed elements* Are the er3'throcytes, hemoglobin and throm- 
bocytes uniformly reduced, or is one of these elements appreciabh- 
depleted, thereby creating a marked disequilibrium? An identical 
appraisal is made of the white blood cell pattern, after which an intensive 
search is pursued for the detection of morphologic changes in the cellular 
components (Sharp 

SHIFTS TO THE LEFT “tOXIC” GRANULATIONS 
WEAKENED DEFENSES 

Whether or not the leukocytes are present in abnormal concentra- 
tion, one of the primary reactions of tlie myeloid centers to infection is a 
tendency for the mature neutrophils to be replaced by those of a 
primitive status Instead of potylobular neutrophils dominating the 

16 Sharp, E A Hematopoiebc Reaction to Infection unpublished data, 
personal mteriiew with the author 
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myeloid senes in the peripheral blood pattern, metamyelocytes and myelo- 
cytes appear This is designated as a “left” m}eloid shift, and it may 
occur with neutrophilia, with neutropenia or A\hen the total concentration 
of myeloid elements does not exceed the normal range, 58 to 66 per cent 
of the total number of white cells 

When toxemia is more than transitory, basophils and eosinophils are 
decreased to absence The lymphocytes and monocytes, with exceptions, 
are inclined to decrease during the dynamic phase of infection, particu- 
larly when neutrophilia is appreciable Having determined these points, 
the morphologic characteristics of the individual cell series are studied 
Are “toxic” granulations present m the c)doplasm^ Is the nucleus in 
each cell series normal in size and structure Haden interpreted 
the qualitative changes in neutrophilic leukocytes as follows 

A neutrophilic leukoc 3 'tosis with mature normal cells indicates the 
presence of an infection or toxemia to w'hich the marrow is fully able to respond 
A neutrophilic leukocy'tosis with less mature cells or a significant 
increase in immature cells without an increase in the total count indicates either 
a Some difficulty in response of the marrow to an infection or toxemia 
b An o\erw helming infection or toxemia requiring the marrow to deli\er 
many granulocytes 

A leukopenia with immature cells indicates a depression of the marrow 
pre\enting the normal reaction to infection or toxemia 

The presence of “toxic” granulation with or without leukocytosis and 
regardless of the maturity of the cells, indicates, [the presence and the se\crity ofj 
an infection or toxemia w'hich is injuring the marrow 

The reappearance of the basophils and eosinophils presages coma- 
lescence 

CLINICAL PICTURE IN OTITIC SEPSIS 

The clinical symptoms are manifested in varying degrees, depending 
on the extent and intensity of the infection and the causative pathogen 
The common streptococcic or staphylococcic infection is, as a rule, first 
local, and the toxins alone pass into the blood Symptoms of the 
invasion of the blood and the lymphatics by the bacteria usually set in 
within twenty-four hours and rarely latei than the third or fourth day 
after the operation There is a chill or chilliness wuth moderate fever 
at first, which may gradually or suddenly increase and is marked by 
daily remissions and even intermissions, wuth chills and drenching 
sweats Sometimes symptoms suggesting involvement of the cerebrum 
dominate the picture In other cases, gastrointestinal disturbances, such 
as nausea and vomiting, predominate As the disease progresses the 
pulse becomes small, rapid and compressible There may be periods of 

17 Haden, R L The Interpretation of Qualitative Changes in Neutrophilic 
Leukocytes, Cleveland Clin Quart 5 184, 1938 



SUTHERLAXD— OTITIC SEPSIS 


8S3 


delirium or marked mental prostration and apatliy There may be 
pallor or a yellowish tint of the face lips and finger tips The mouth is 
parclied, tlie tongue is red at the margin and the dorsum is dry and 
dark A mild or severe rash or e\ en capillar}' hemorrhages may appear 
over the surface of the bod} 

INDICATIONS FOR TRANSFUSIONS OF BLOOD 

In otitic sepsis toxic substances gradually saturate the parenclnmal 
organs' the combusti\e processes are incomplete, resulting m sub- 
normal elimination of waste products and the toxins of bacterial decom- 
posmon The cellular elements of the body are in drastic need of oxv'gen 
nutntion and vater and since plnsiologic equilibrium depends on an 
adequate supply of oxygen nutrition and fluids \\ hicli can be furnished 
only by the blood, it is reasonable to assume that whole human blood is 
theoretically and practically the ideal fluid for transfusion The amount 
administered tlie mten-nl between transfusions, the condition of the 
patient, tlie qualitati\e changes in the blood and especially a reduced 
concentration of hemoglobin should all be correlated with the indications 
for transfusion 

The purpose of transfusions of blood is to counteract tlie following 
conditions 

1 Hemorrhage traumatic secondaiy’ to the local disease or secondary 
to operation 

2 Shock, surgical or liemoh tic 

3 Anemia complicating the local disease 

4 A progressive, falling concentration of hemoglobin 

5 Toxemia complicating mastoiditis or thrombosis of a sinus or 
jugular vein 

6 Debilitation with or vithout secondary anemia 

7 A loss of plasma proteins associated with acute anhydremia espe- 
cially in infancy and childhood 

8 Acute hemol}*tic anemia secondary to tlie use of sulfanilamide for 
Vkludi blood transfusions should be given until tlie blood level is restored 
(Shurly -^) 

IS !McFee, F and Baldridge, E. R Post-Operative Shock and Shock- 
Like Conditions Treatment bv Infusion in Larsre Volume Ann Sur^^ 91 3^0 
1930 '' = . 

19 Krampf F . Hemoh-tic Shock Following Blood Transfusioxi Wien klm 
Wchnsdir 51 ’407, 1938 

20 Hartmann A F Panel Discussion Septic Thrombophlebitis of tne Sig- 
nioid Sinus' Medical Treatment, Tr Am Acad Ophth 42 443, 1937 

21 Shurh* B R Personal interview' with the author 
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THERAPEUTIC VALUE OF TRVNSEUSIONS OE BLOOD 

In general, the therapeutic value of tiansfusions of blood depends on 
the following actions 

1 They supply serum and plasma I’lotcms vhich aid in restoiing 
colloid pressure, blood ^olumc and watei balance vithin the A^essels, 
thus diluting toxic blood 

2 They provide immediately an available supply of ox} gen carneis 

3 They furnish a quantit}’’ of ficsh leukocytes for the elaboration 
of bacteiicidal en7ymes, opsonins which rcndei organisms susceptible 
to phagocytosis, agglutinins which flocculate organisms, thus fa\oring 
phagocytosis, and bactericidal plasma or serum to dissociate ■■ or degrade 
bacteria to a form which can be moie readil} phagocyted, also the\ 
fuinish such nonspecific bactericidal agents as the leukins and the plakins 

4 The} stimulate the hemopoietic centers thus aiding the formation 
of white and led cells 

5 They support hepatic function, which is essential to the blood 
and the hemopoietic efficienc} 

MINERAL AND CARBOIITORATE ADTU\ANTS TO BLOOD THERAPY 

1 Since “w'atei regulation of the bod} is intimatel} linked 

with the metabolism of sodium and potassium and [with] the 
function of the kidney,”-® and since in se\ere septic conditions there is 
as a rule, considerable dehydration, due to forced loss of extracellulai 
fluids and bases, physiologic solution of sodium chloride or Ringer’s 
solution may be given intravenously to maintain fluid balance Unless 
urgently needed, no moie than 500 cc is given m one transfusion 
Hypertonic solutions are employed onh wdien specifically indicated 
Should a blood transfusion be lequired duiing the peiiod of intiavenous 
therapy, it may be given without Avithdiawnng the needle, unnecessai} 
venipuncture thus being avoided When a secondary operation is nec- 
essary for severe or prolonged otitic sepsis it is advisable to give a 
transfusion of 150 cc to 250 cc of whole blood for adults and 100 cc 
to 150 cc for children preopeiatively A simila: amount should be 
administered immediately after the operation and the procedure repeated 
every second day as indicated Loss of blood in such patients wnll 
produce symptoms out of all pioportion to the amount of blood lost at 
the time of operation Loss of other body fluids at this time may further 
complicate the picture Shock may thus be prevented, and what appealed 

22 Mellon, R D A New Approach to the Therapeusis of Hemolytic Strep- 
tococcus Infection, Proc Soc Exper Biol & Med 34 474, 1936 

23 McCance, R A Medical Problems m Alineral Metabolism (Goulstonian 
Lectures), Lancet 1 643, 704, 765 and 823, 1936 
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to be a pool suigical iisk ma} now become a good one Blood volume 
IS bound up with liemoiiliage and shock Lewisohn asseited that if 
both tiansfusion and suigical proceduie aie necessaiy, the tiansfusion 
should be given hist 

2 The blood sugai level should be maintained by the addition of 
dextiose to the sodium chloride solutions as indicated Fats and caibo- 
hydiates aie the hist diawn on and later the pioteins, in an effoit to 
pioMde watei foi the maintenance of the noimal fluid content When 
conditions arise which tend to lowei oi laise the blood volume, eithei 
the hydrostatic oi the osmotic piessuie oi both aie alteied, and it is 
thiough such changes that the blood fluid is automatically lestored to 
its previous level (Best and Taylor) 

According to tlaitmann~° the course of otitic sepsis, especially in 
infancy and childhood, may be complicated by (1) “seveie distui bailees 
of watei balance and acid base balance,” (2) depletion of caibohydiate 
stores permitting ketosis and even severe hypoglycemia, which intei- 
feies “with efficient circulation of the blood,” (3) lowering of plasma 
volume through “loss of water or loss of piotein from the 

plasma” and (4) “ineffectual circulation because of loss of led cells 
fiom anemia” Haitmann stated also 

One may find acute anhydremia with ciiculatory failure in the piesence even of 
edema, because the level of plasma protein is not sufficient to bring water 

back from the tissue into circulation, and to correct a change like this will require 
the transfusion of whole blood, with sufficient plasma, or of plasma itself lepeated 
often enough, or the transfusion of some substitute foi plasma such as [a 6 pei cent 
solution of] acacia 


SELECTION OF A COMPATIBLE DONOR 

The loutme procedure of a pielimmary blood gioupmg followed 
by a direct matching of the donor’s cells and the recipient’s seium has 
been firmly established With high titer serums, this matching detects 
the piesence m the recipient’s seium of atypical agglutinins which may 
be active against the piospective donoi’s cells When the same patient 
IS to be given more than one tiansfusion, even if the same donor is 
to be used again, the cross agglutination should be repeated before each 
transfusion In addition to compatibility, the quality of the donor’s 
blood should be appraised for hemoglobin content and dysciasias of 
blood and bone mairow Collier”® and others have advocated a careful 
medical history, physical examination and labor atoi*y studies to exclude 

24 Lewisohn, R , cited by Wiener,'*" p 51 

25 Best, C H, and Taylor, N B The Physiological Basis of Medical 
Practice, Baltimore, William Wood & Company, 1937, pp 22-31 

26 Collier, W D The Uses and Abuses of Transfusion, Ohio State M T 
34 nil, 1938 
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piospective donois with tiansmissiblc diseases, “such as syphilis, malaria, 
virus, bacteiial and allergic diseases ” It is now known that the sero- 
logic test foi syphilis IS not sufficient, since “the chancre may be present 
and the blood full of spirochetes although the blood serolog)' is not 
} et positive ” It has been found advisable to exclude the “emotionally 
unstable donor” and donois wllo have pai taken of food oi alcoholic 
be\eiages within five hours before the taking of blood 

CONTRAINDICATIONS TOR BLOOD TRANSTLSIONS 

With the alteied conceptions of contiaindications foi blood tians- 
fusions which have eiohed with the newci collaboration of lescarch 
Avorkei and clinician within the last two decades, the otolar} ngologist 
finds inci easing need to consult the hematologist, the internist the 
pathologist and the pediatrician in cases of precarious otitic infection 
Obviously the otolai 3 ngologist docs not attempt the independent super- 
vision of any intravenous injection when theic is pulmonarj’- edema or 
seiious myocaidial degeneration In such cases transfusions, if gl^en, 
must be admmisteied at an extiemely slow' rate and onlj' by tiained 
tiansfusionists 

The frequent injuiy of the hcait muscle by bacteiial poisons or the 
iiregulai parench} matous changes in vaiious organs maj be dctei mined, 
according to Zmssei,-' by functional activit} and increased metabolism 
In many infectious conditions the bacteria themselves pass through the 
kidney into the mine, and “lenal injury may result from the actual 
presence of the bacteiia in the kidnej,” as well as fiom the lesions 
pioduced b)' bacterial poisons m the course of excretion Severe otitic 
infections requiiing transfusions maj be seiiousl} complicated by acute 
nephritis The oldei opinion that blood transfusion should not be used 
in cases of nephiitis has been refuted by many authors Cooksej 
asserted 

Certainly in the early da}'s of acute hemorrhagic nephritis, blood is of ^ery real 
assistance in any kind of nephrotic edema, even that of chronic Bright’s 

disease, blood may sometimes be given to raise the seium prote n levels with lalue 
However, always caution must be used in transfusing cases of nephritis, for if a 
severe reaction should occur, with fmther damage to the renal tubules, a gra\e 
condition may result 

Others withhold transfusions from the asthenic and the aged and 
consider certain dyscrasias of the blood, as leukemia, a contraindication 
to transfusion except as a tempoiary stimulant 

27 Zinsser,® p 46 

28 Cooksey, W B Recent Advances in Blood Transfusion, J Michigan 
M Soc 38 409, 1939 
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METHODS or TRANSFUSION OF BLOOD 

The following forms of blood foi transfusion ha\c been recom- 
mended and used in the tieatment of sepsis of otitic origin and in other 
conditions requiring blood theiapy 

1 Whole unmodified blood (direct transfusion) 

2 Citrated or modified blood (indiiect transfusion) 

3 Specifically immunized blood (impractical except for prolonged 
sepsis) 

4 Nonspecifically immunized blood 

5 Immunized blood and blood serum fiom comalescent donois 

A recent sur\ey of blood transfusion in America, compiled by 
LeMiie and Katzin fiom data received from three hundied and fift\ 
approved hospitals, e\ idenced a general increase in the number of trans- 
fusions being given and a decided prefeience for the citrate method 
SeAeral reasons are gi\en for the popularit} of this method, chief of 
which IS the expiessed belief that no special piecautions are requiied 
The authois stated 

For patients suftering from infections of the blood stream, the citiate method 
IS used, apparent!} because it affords absolute protection to the donor On the 
other hand, some of the ad\ocates of the direct method belie\e that the ad\antages 
of the citrate method are more apparent than real and maintain that whole blood 
IS preferable for patients tvith septicemia 

Bipartisan authois ha^e found no essential difference m therapeutic 
value bettveen modified whole blood and unmodified whole blood when 
transfused To ameliorate and control the bacteremia or septicemia com- 
plicating thrombosis of the lateial sinus, Coates, Ersner and Perslc}’- 
advocated the use of blood transfusions and affiimed ”It is immaterial 
whether one uses the whole or the citiated blood” Small transfusions 
(in adults, 150 to 250 cc , in children and infants, “1 to 1)^ cc of wdiole 
blood per pound of body w^eight”) ma} be given preoperatn ely or post- 
operatively “and should be repeated at frequent intervals, particularly 
wdiere the infection is vei} severe ” Indications for postoperative tians- 
fusions aie a “persistent septic type of temperature, increasing 

, anemia, oi a marked loss of resistance ” 

Lillie advised, for a “very sick and washed out’ patient,"^'* delavmg 
operation “m oidei to improve the geneial condition by using fluids 

29 Levme, P , and Katzm, EM A Sur\e} of Blood Transfusion in America, 
JAMA 110-1243 (April 16) 1938 

30 Coates, G M , Ersner, M S , and Persky, A H Lateral Sinus Throm- 
bosis, w'lth P.e^ lew" of the Literature, Ann Otol , Phin & Lar} ng 43 419, 1934 

31 Lillie, H I The Surgery for Sepsis of Otitic Origin, in Nelson New 
Loose-Leaf Surgery of the Ear, New' York, Thomas Nelson & Sons, 1938, pp ’61- 
287 

31a Lillie, H I , in discussion on Hartmann , 20 p 455 
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and blood tiansfusions ” In the postoperative treatment of otitic sepsis 
he stressed the importance of carefully detei mining the concentration 
of hemoglobin, as a definite deciease m this element of the blood indi- 
cates a seiious disturbance of physiologic balance "One cannot set up 
a definite standaid for the concentiation of hemoglobin at which trans- 
fusion of blood IS indicated, but the falling concentiation of hemoglobin 
and the general appeaiance of the patient aie lather good indices” 

In the postoperative treatment of thiombosis of the lateral sinus, 
Kopetzk}'- concurred with otheis in the use of blood transfusions for 
complicating anemia but expressed disagreement vith those who pre- 
sciibe blood tiansfusions to counteract a septic temperature He stated 
the belief that a persisting septic temperatuie curve indicates that the 
focus of infection has not been eradicated and that lepeatcd trans- 
fusions aie a hindrance to speedy recover) On the other hand, Pem- 
berton®^ found that transfusions given shoitly after, and m some 
instances before, the opeiation offer a leasonable means of combating 
acute toxic and septic conditions In comparatne view, Friesner®^ 
asserted that hlood transfusions contribute only indirectly to the cure 
of otitic sepsis and "contribute no more than food or any othei sup- 
poitive measuie does” Fenton®® advocated, for children, supportne 
transfusions of 150 cc of “whole citrated blood” pieceding the opeia- 
tion and transfusions lepeated every third or fouith day postoperatn ely 
He found "no special reason to ciowd transfusions unless the 

hemoglobin index has fallen below 60” Aftei suigical treatment of 
the mastoid, the sigmoid sinus and the jugular vein, Fuistenberg and 
Maxwell ®® gave the patient supporting ti eatment including small trans- 
fusions of "whole blood” at two oi thiee day intervals, from different 
donors Reduced iron in doses of 0 5 Gm was admimsteied orally 
three times a day, and fluids were forced to 4 or 5 hteis a day for 
adults Patients unahle to take adequate fluids by mouth were given 
a continuous intravenous injection of 5 pei cent dextrose Dissipated 
body chlorides were leplaced by phj'^siologic solution of sodium chloiide 
administei ed intravenously 

32 Kepet/kj’-, S J Acute and Chronic Otitis Media and Sinus Thrombosis, 
Arch Otolaryng 10 302 (Sept ) 1929 

33 Pemberton, J dej Blood Transfusions, Surg, Gynec & Obst 28 262, 
1919 

34 Friesner, I Infections of the Middle Ear Acute Systemic Infections 
from the Ear, Arch Otolaryng 14 257 (Sept ) 1931 

35 Fenton, R A Some Observations on the Management of Infections of 
the Blood Stream from Mastoiditis, Arch Otolarjng 25 618 (June) 1937 

36 Maxwell, J H Thrombosis of the Sigmoid Sinus Clinical Analysis, Arch 
Otolaryng 25 184 (Feb) 1937, Management of the Septic Patient with Otitis 
Media, J A M A 110 1536 (May 7) 1938 
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IMMUNF BLOOD AND SERUM TETERAPY 

In View of the increasing use of specific theiapeutic agents in the 
supplemental)^ treatment of suigical septicemia, Wood emphasized 

the importance of determining the exact nature of every invading organism This 
IS a prime essential foi specific therapy, whether biologic or chemical With such 
information recorded, the person who has recovered is a possible donor of blood 
for another person suffering from the identical infection The value of the immune 
substances in the new blood depends on its specificity [Hence,] not only 

the type but the strain of the [invading] bacteria should 

be detei mined exactly and recorded 

The suggestion lecently made by Gill foi a system of universal 
specific theiapy would utilize the antibodies of patients who have sur- 
vived similar infections He lepoited 

Transfusion of immunized whole blood should be given for its prophylactic 
value to persons with lowered lesistance, as indicated by the opsonic index and 
the blood picture In cases of infection of the blood stieam and the fixed 

tissues, transfusion of immunized whole blood has a definite curative value and 
should be admimsteied eveiy other daj’- until the well-being of the patient justifies 
discontinuance 

In some instances the diiect method of transfusion was used, anti- 
stieptococcus serum, given intiamusculaily, was utilized freely, and a 
solution of dextrose and sodium chloiide was used intravenously 

In the postopei ative treatment of otitic septicemia. Lynch selected 
as donors those who had had scarlet fevei, erysipelas or septic soie 
throat, and whose serum showed the highest opsonic index, providing 
the blood grouping and cross matchings indicated suitability Small 
transfusions, from 150 to 200 cc , were administered every eight hours 
for twenty-four hours and "then 300 cc daily oi ever)" other day as the 
patient’s condition waiiants” In addition, he gave injections of anti- 
toxin m cases of severe toxicity He reported gratifying results m a series 
of 10 cases Reveichon^° also reported favorable results in regulating 
septic temperature and in improving the general condition in patients 
treated similarly 

Crocker, Valentine and Brody presented "a preliminary report on 
fifty-two cases of septicemia and acute infections treated with hemog- 

37 Wood, E L , in discussion on Gill 

38 Gill, E G Infection of the Blood Stream, Arch Otolaryng 27 67 (Tan ) 
1938 

39 Lynch, M G Immunotransfusicn in Otology, New Orleans M & S J 
91*89, 1938 

40 Reverchon L’lmmunotransfusion dans le tiaitement de la seplicemie 
d’origine aunculaire, Ann d’oto-laryng , 1932, p 1133 

41 Crocker, W J , Valentine, E H , and Brody, W Hemography-Controlled 
Nonspecific Immunotransfusions in the Treatment of Septicemia and Other Acute 
Infections, J Lab & Clin Med 20 482, 1935 
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laphy-controlled nonspecific immunotransfusions ” The object of their 
paper was stated as follows 

1 To show that cases, in which this treatment is indicated, can be diagnosed 
and controlled best when shiftograms arc used in conjunction with clinical find- 
ings and other laboratory data 

2 To show that nonspecific immunotransfusions ma} be used successfully in 
the treatment of acute infections which are of such rapid progress and great 
severity that there is not time to prepare a specifically immunized donor, vaccine 
or other biologic substance 

3 To point out the fact that unless there is adequate natural or surgically 
established drainage of the foci of infection, the beneficial effect of the nonspecific 
immunotransfusions is only transitory 

Daily hemograms were done and charted and each case was closely controlled 
by hemograms before and after transfusion In this manner a change of the 
patient’s condition for better or worse was often detected seyeral hours before 
It had appeared clinically A second donor could then be prepared for transfusion 
yyhile the patient’s condition was still fan 

They expressed a pieference foi the direct method of transfusion 
and stated 

In severe rapidlj progresswe infections small transfusions (100 to 250 cc), 
at intervals of six to tyvelve hours are of value Transfusions art repeated 

daily until the shift is forced right to a Schilling index of less than one 
Of 52 patients thus treated 25 recovered and 27 died Five reasons appear for 
lailure of recovery treatment too long delayed, overwhelming infection, insuf- 
ficient number of donors available, impossibility of adequate drainage and extensive 
pathology of incurable character 

J E Goidon^- adv^ocated the use of whole unmodified blood and 
blood serum from persons recently conv'alescent from scarlet fever to 
combat scarlet fever and its complications, including otitic sepsis Blood 
w^as not used earlier than the fifteenth day of the donor's illness 
Usually one transfusion produced the desiied effects, in other cases 
tw o or three transfusions wei e i equired as indicated Harrell more 
lecently reported favorable lesults after injection of 30 cc of conva- 
lescent human serum into the fascia lata in cases of toxic and septic 
mastoiditis due to the hemolj^tic streptococcus, both contagious and 
noncontagious His findings indicate that “convalescent serum contains 
anti-bodies which may not be bacteriologically specific, but therapeuti- 
cally specific against streptococcic infection, which may clinically be a 
different disease from that from which the donor has recovered ” 

42 Gordon, J E Immunotransfusion in Scarlet Fever, JAMA 100 
102 (Jan 14), 1933 

43 Harrell, V Hemolytic Streptococcic Mastoiditis in Contagion and Non- 
contagion, Ann Otol , Rhin & Laryng 46 194, 1937 
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W H Gordon and otlieis who used specifically immunized blood in 
the treatment of typhoid fever and scarlet fever found a high incidence 
of lecovery 

Tillett and Stock "demonstrated that sera from patients acutely 
ill with different [streptococcic] infections were capable of destioymg 
hemolytic streptococci of the beta type” but that the bactericidal action 
disappeared "when the stimulus of active disease as no longer present 
It was noted, in addition, that the streptococcidal potency was 
greatest in samples of seia derived from patients with the most seveie 
types of illness ” Tillett stated 

The bactericidal propertj’^ of the human serum which Stock and I have studied 
differs from an antibacterial immune response m the ordinary sense of the word 
The action which we observed is present only during the acute phase of illness 
and disappears during convalescence, when specific antibodies usually make their 
appearance Consequently, if the property which we observed has any value, 
It cannot be transferred from convalescent patients, since it is not there at that 
time 

The question of immunity to the hemolytic streptococci is unusually compli- 
cated 

For example, strains of hemolytic streptococci appear to have a type specificity 
which is in some respects comparable to the type specificity of pneumococci but 
which also differs from it in some respects Tw^enty-eight different types of 
hemolytic streptococcus have been described by Griffiths It is apparent from 
this fact alone that a so-called immune donor would have to have immunity 
corresponding to the type of organism infecting the prospective recipient 

ADVERSE EFFECTS OF TRANSFUSIONS OF BLOOD 

Although much has been learned concerning the cause of adverse 
post-transfusion reactions, there are some which cannot always be 
avoided even in the absence of contraindications It is generally con- 
ceded that the origin of most of these reactions is referable to (1) the 
use of specifically incompatible blood or (2) the presence in the donor’s 
blood serum of nonspecific protein components and other substances 
which when transfused produce reactions suggesting allergic phenomena 
In addition to these, Wienei^ has suggested as possible causes of post- 
transfusion reactions (3) the use of citrate for transfusions, (4) 
incipient coagulative changes m the transfused blood, (5) minor irregu- 
larities in blood grouping not detected by routine tests, e g anomalous 

44 Gordon, W H The Use of Immunotransfusions in the Treatment of 
Scarlet Fever and Typhoid Fever, unpublished data 

45 Tillett, W S, and Stock, C C Bacteiicidal Action of Human Serum on 
the Hemolytic Streptococcus, J Exper Med 66 617, 1937 

46 Tillett, W S • The Question of Immunity to Hemolytic Streptococci, 
personal communication to tlie author 

47 Wiener, A S Blood Groups and Blood Transfusions, Springfield III 

Charles C Thomas, Publisher, 1935, pp 56-61, 26-35 and 44 ’ ’ 
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agglutinins not conforming to the scheme of the four blood groups, 
(6) foreign matter derived from the apparatus, ( 7 ) the introduction 
of too large an amount of blood, which leads to overburdening of the 
circulation and even to pulmonary and ceiebral edema, (8) the de^elop- 
ment of isoantibodies in the plasma of persons who had previously 
received injections of compatible blood and (9) mdisciiminate use of 
the univeisal donoi, group 0, whose agglutinins are of high titer 
Anothei cause may be (10) the factor suggested b}’- Polayes and 
Lederei 

Weak agglutinogens or agglutinins in the recipient’s blood especially in the 
case of infants may also lead to false group determinations Failure to recognize 
this fact has resulted in reactions after repeated transfusion in children in whom 
the agglutinins developed or became active after the first tiansfusion 

1 In their survey of hospitals, Levine and Katzin found 

The largest group of [post-transfusion] accidents was attributable to the injection 
of incompatible blood in the last majority of instances the grouping 

serums employed aic not potent and/or the persons performing the tests arc not 
sufficiently trained 

In discussing post-tiansfusion leactions, Wiener^®" asserted that it is 
“practically impossible to miss positive reactions if the testing sera are 
of high titei” but that stock seiiini may be of high titei when stored in 
vials yet the titei may fall befoie the seitim is used Since serum 
deteriorates, even tvhen kept undei steiile conditions, the contents of 
each vial must be tested against knowm cell suspensions before use 
Howevei , Gonzales, Vance and Helpei n stated 

Incompatible bloods ha^e been employed for transfusions either because the 
iso-agglutination tests w'ere not performed w'lth sufficient care, or because an 
aberrant hemolysin in the serum of the donor could not be demonstrated in the 
preliminary tests 

The effect of transfusing a specifically incompatible blood into the circulation 
of a recipient is to cause an agglutination and hemolysis of the red blood cells 
followed by the blocking of the renal tubules w’lth blood pigment, [leukocytes and 
other desquamated cells] 

Boidley®® concluded from peisonal study 

of the complete records of thi ee cases and from the available information concerning 
fourteen others that the characteristic delayed reaction following transfusion 

48 Polayes, S H , and Lederer, M Reactions to Blood Transfusions, J 
Lab & Clin Med 17 1029, 1932 

48a Wiener,^^ p 26 

49 Gonzales, T A , Vance, M , and Helpern, M Legal Medicine and Toxi- 
cology, New^ York, D Appleton- Century Company, Inc , 1937, pp 422-423 

50 Bordley, J , III Reactions Following Transfusion of Blood, with Urinary 
Suppression and Uremia, Arch Int Med 47 288 (Feb ) 1931 
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[in these cases A\as] dependent on the injection of incompatible blood 
[ , and] that most of the signs and s^miptoms [of] reaction 

deielop from the seiere functional damage that the injected blood inflicts on the 
ladnejs 

Ho-\vever, definite incompatibility was established in onl}’^ 6 of the 17 
cases reported From their observations of 2,500 transfusions, Polayes 
and Lederer asserted 

To ascribe all reactions of this type to incompatible blood would not 

account for [certain fatal cases m our expenence in w^hich the transfused blood 
was found by pretious cross agglutination tests to be compatible with the 
recipient’s] 

The changes noted in the tubules of the kidney, w'hich are so similar to tliose 
of the so-called tubular nephntis, described as occurring in pyloric 

obstruction with ^omltlng, has lent support to tlie theoiw' that the post-transfusion 
renal insufficienc}' follows a loss of chlorides incident to ^cmlt^lg and its conse- 
quential mtrogen retention 

DeGowin's anal} sis of 3,500 blood transfusions attiibuted 7 deaths 
directly to the transfusions 5 to renal insufficiency and 2 to pulmo- 
nar}' edema He reported also 3 recoveries in cases m wFich the patient 
had developed hemol 3 l:ic reactions without renal insufficiency He con- 
curred with other authors that the present laborator}' tests as routinely 
applied are inadequate in certain instances to detect incompatibilities of 
bloods, which, after transfusion, become manifest clinically “In view 
of our Ignorance of the mechanism of the renal damage it would seem 
that the only safe procedure at present is to alkahmze the urine prior 
to transfusion ” 

Gonzales, V ance and Helpern further noted 

The sjTiiptoms [of renal lesions due to the transfusion of a specificallj’’ incompatible 
blood are] tinglmg pams over the entire body, fulness of the head, 

oppressive precordial pain, and severe pain in the lumbar region The face is 
markedly cjanotic, the respirations are labored, the pulse is slow, 20 to 

30 times a minute a chill, high fever (103° to 107° F ), jaundice, 

delirium and shock supervene Hemoglobinuria is a constant finding, and often 
anuria occurs 

Uremia, coma and death follow from four to fifteen days after the 
transfusion 

2 In contradistinction according to the same authors, “Hemolysis, 
hemoglobinuria and anuria are absent” m anaphylactic or proteoMic 
reaction due to the presence in the donor’s blood serum of nonspecific 
proteins and other substances which when transfused may “elicit 

51 DeGowin, E L • Grave Sequelae of Blood Transfusions Survey of 
Three Thousand and Fiv e Hundred Cases, Ann Int Med 11 • 1777 1938 
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an alleigic lepsonse fiom the lecipicnt” Results of adveise reac- 
tions which develop duiing tiansfusion or shoitly aftciward are “high 
fevei, asthma fiom intense bronchiolar spasm, involuntary evacuation 
and death in a few houis from asphyxia ” 

3 A suivey of hospitals using the citiate method exclusively indi- 
cates that these institutions leported either few or no leactions or else 



Fig 1 — Normal distribution of red cells and mature neutrophilic granulo- 
cytes, the latter showing a uniform pattern of the chromatin of the nuclei and 
cytoplasm packed with small granules of uniform si7e The normal stimulus for 
the formation of new granulocytes to replace those lost by cell death in the 
circulation or in the tissues seems to be due to substances released when the 
nuclei disintegrate (Department of hematology. Harper Hospital ) 

a relatively high incidence This difference may perhaps be explained 
by the varying care taken m preparing the transfusion apparatus and 
the quality of the citiate solution employed The meticulous caie 
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required for the successful use of the citrate method was desciibed in 
detail m the paper of Lewisohn and Rosenthal Some authois found 
it best not to use this method m cases of extieme shock oi piofound 
states of anemia, in which conditions the extra hazaid should be 
avoided by the use of whole unmodified blood Others have charged 



Fig 2 — Hypochiomic anemia m severe sepsis, hemoglobin content reduced 
to 36 per cent, red blood cell count, 2,800,000 One stab cell shows nuclear pyk- 
nosis (Department of hematology. Harper Hospital ) 


also that citiate destroys platelets, that it develops anticomplementary 
properties in plasma, that it reduces the phagocytic and opsonic index 
of the blood, that the red blood corpuscles are made more friable and 

52 Lewisohn, R , and Rosenthal, N Prevention of Chills Following Trans- 
fusion of Citrated Blood, JAMA 100 466 (Feb 18) 1933 
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that it pioduces a geneial systemic icaction with m.ilaise and chills 
Polayes and Ledeiei lepoited that 

Ledercr, in a ccmparatnc study of a consccutnc senes of 100 transfusions of 
citrated and whole blood tiansfusions, encountered about aO per cent reactions 
with citrated and none with whole blood transfusions 



Fig 3 — Peripheral blood in sepsis and toxemia , marked shift to the left , 
charactei istic degeneratn e and regenerative changes , cytoplasm decreased and 
containing coarse “toxic” granulations, marked leukocytosis (Department of 
hematology, Harper Hospital ) 

The exact causes for these reactions are still unknown [but are 

believed by some to be] due to the prolonged exposure of the blood to foreign 
substances that the citrate method necessitates [others have concluded] 

that citrate produces certain chemical and biologic changes in the blood, which 
changes may account for the reactions Whichever is the correct explanation, 
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pediatrician that then ultimate objective, the diagnosis and treatment 
of disease, can be attained only by their collaboration 

2 By a new lespect on the pait of the surgeon foi the benefits to 
be derived from efficient application of biologic and chemical therapy 
as supplements to the suigical drainage of infected foci 



Fig S — Transfusion death Photomicrograph of the kidney sho\\ing acute 
tubular hemorrhages Some of the lesions are due to the hemolysis and some 
to the agglutination of red corpuscles, blood pigment and disintegrated leuko- 
cytes are present (Courtesy of Dr Plinn W Morse, pathologist, Harper Hos- 
pital ) 


3 By recognition of the fact that statistical figures on infectious 
conditions must be broken up according to age groups and types and 
strains of the infecting organism and allowances must be made for 
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sepsis and the fatal renal hemoiihagcs icsulting from the tiansfusion 
of incompatible blood, one may foimulate the following conclusions 
To influence oi contiol eflectivel} the actnities of the indnidual 
types of cells in blood and tissues, one must acquiic specific information 
concerning then fundamental ph3siologic iclations, not only to each 
othei but to the othei cells and functions of the bod) 

The effectiveness of preopeiatne oi postoperative tians fusions of 
blood in amehoiating oi coiiti oiling the ad\cise activities of blood, 
bone manow and parenchymal organs m otitic sepsis, is not dependent 
on the choice of the direct or the indirect method of intra\enous 
injection Their efficiency depends on their fulfilling the puipose lor 
which they may be given to replace er) throcytes lost in anemia, to 
restore the level of plasma protein, hemoglobin and oxjgen carrieis, 
to counteiact leukopenia (in lare cases) and/oi to inciease the blood 
^olume and watei balance, thereby diluting toxic blood 

The use of immunotransfusion is different in purpose, in that its 
therapeutic value depends on the antibodies and other immune sub- 
stances contained in the donoi’s blood, rather than on the blood 
elements themselves Type specificity of the vaiious strains of organ- 
isms encountered in otitic sepsis complicates the question of immunit) 
This IS particulaily evidenced in efforts to compile clinical data coi re- 
lated with bacteriologic investigations of the biologic behavior and anti- 
genic structure of the tioublesome triumviiate. Streptococcus gioup A, 
Pneumococcus type III and Staph auieus These efforts may culmi- 
nate, in the neai future, m the establishment at con^enlent centers of 
a cooperative service of direct specific biologic therap) ‘ 

Irrespective of the type of blood to be transfused or the method 
of its administration, the transfusion of blood should not be considered 
a casual loutine procedure With definite indications for its use, the 
value of blood theiapy for otitic sepsis may be greatly enhanced by 
administering it at the earliest indication that it is needed and by 
repeating it as often as it is required while the recipient’s defense 
forces are capable of responding and befoie sepsis or toxemia or both 
are overwhelming 
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The emphasis of this S 3 ’-mposium seems wisely placed YTiat happens 
after the piimary opeiation usually determines whether the patient lives 
01 dies and whether he regains a veil healed ear and mastoid with 
► normal function or has a persistent pathologic condition It is the com- 
plications of otitis and mastoiditis that after all determine the mortality 
The greatest factor in controlling these complications seems to me to be 
chemotherapy 

A brief general renew of the use of sulfanilamide and allied com- 
pounds seems to be necessar}’- to an understanding of the full possibilities 
of postoperative care Many papers have discussed these agents, and 
Fenton ^ and McLaurm - covered the fundamentals before sections of 
the American Laryngological, Rhinological and Otological Soaet}* 
Schenck ® gave an excellent summar)- of over two hundred and fifty titles 
vhich had appeared up to November 1938, but so much new knowledge 
IS constantly being reported that it is difficult to keep up vith the subject 

Foi many j^ears efforts had been made for the chemical control of 
otogenic sepsis but almost without avail Some promise had been given 
by substances like Pregl’s iodine solution and ethylltydrocupreme given 
after the teclinic of Kolmer and Madden b}*- intracarotid injection, but 
few real results were obtained A few otlier chemicals, like mercuro- 
chrome given intravenously, seemed to give some help, but Mellon 
stated the belief that this v as only protein shock therapy 

Then came the group of compounds that have brought an entirely 
new outlook in the fight against grave otogenic infections They have 

Read as part of the Sjmposium on tlie Care of the Patient after Operations 
for Sepsis of Otitic Origin at the Fort^ -Fifth Annual Aleeting of the American 
Larj-ngological, Rhinological and Otological Socieh, Inc, Chicago, IMaj 9, 1939 

1 Fenton, R A Sulfanilamide in Otclarirngolog^ Ann Otol , Rhm & 
LarATig 48 17 (J^farch) 1939 

2 IMcLaunn. J G Sulfanilamide in Otolarrngologv Ann Otol Rhm & 
LarMig 48 23 (l^Iarch) 1939 

3 Schenck H P Use of Sulfamlamide in Otolar^ngologj, Arch Otolarv no- 
28 698 (No^ ) 1938 (This is an excellent summary of the literature ) 

4 Kclmer T A. and :Madden B Chemotherap.v and Serum Therapy of 
Pneumococcus and Streptococcus Meningitis Intracarotid Treatment for Experi- 
mental Pneumococcus Meningitis Arch Otolamng 9.509 (Maj) 1929 
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happily modified the whole prognosis foi seiiously ill patients and at 
the same time have maikedly changed the piactice of surgical otology 
Probably this will lead, as progress usually has, to a considerable degree 
of technological unemployment in hard acquired skills Compensating 
for this must be the great satisfaction of being able to cure disease befoie 
which one previously stood helpless Also, new problems have been 
laised that will require the utmost experience and training, and, while 
it may not so often be employed, the same surgical judgment and facility 
in operative technic must still be available 

To visualize what has happened a few statistics will be cited In 
1935 at the Evanston Hospital there were 37 cases of acute mastoiditis 
lequirmg surgical intervention, with 5 deaths In 1938 there were 5 such 
cases, with no deaths In the community served by this hospital in the 
last two years sulfanilamide has been given increasing! j at or even 
before the onset of otitis In the same metropolitan area, at Cook County 
Hospital there was no marked deciease in the incidence of mastoiditis 
lequinng surgical intervention, though the number of deaths was sub- 
stantially reduced and 9 patients with streptococcic otitic meningitis 
recovered, whereas none, so far as I know, had preMously reco^ered 
The patients at this institution came from a group with little medical 
supervision previous to coming to the hospital, wuth the suigical con- 
dition in most cases well advanced In other words, as virulent infection 
as usual was present in the community, but wdien sulfanilamide was used 
early and fully the control of the infection was sti iking 

Horan and French ° found the percentage of mastoiditis complicating 
otitis reduced from 23 to 4 5 m an English naval hospital Though 
more conservatism may have been piacticed because of confidence in the 
drugs, this controlled series seems convincing Campbell ® at Ottawa 
General Hospital found the days in the hospital for patients with acute 
otitis reduced from an average of twenty-four to eight under conditions 
similar except for the use of sulfanilamide In addition many moic 
recoveries from otitic meningitis have been reported in the few years 
since these drugs have been used than altogether previously At Cook 
County Hospital the last 5 consecutive patients with pioved bacterial 
otogenic meningitis have recovered with chemotherapy 

Only the moie definitely established facts concerning the most impor- 
tant chemical agents will be given here Sulfanilamide seems to be the 
outstanding preparation Much work has been done to determine its 
mode of action, yet there is complete agreement onlj'^ on the fact that it is 

5 Horan, V G, and French, S G Sulfonamide m the Treatment of Acute 
Mastoiditis, Bnt M J 2 2519 (Dec 31) 1939 

6 Campbell, G A Otitis Media from the Pediatrician’s Viewpoint, Canad 
M A J 40 146 (Feb) 1939 
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bacteriostatic When it is used m vitio oi in vivo, susceptible bacteiia 
cease to multiply — in the lattei case, aftei a lag of seveial hours to allow 
for absorption. 

This may be due to a dnect toxic effect on the oiganism, but Whitby ' 
suggested that the effect is an alteiation of the ability of the bacteiia 
to assimilate nouiishment, possibly by blocking of a leceptor mechanism 
Levaditi ^ suggested that the action is due to a combination with protein 
of the host, especially with capsulogenous mateiial Locke, Main and 
Mellon ° suggested that the accumulation of pei oxide, to which pneumo- 
cocci and stieptococci aie sensitive, may explain the action of sulfanil- 
amide Noimally this pei oxide is produced by them but is decomposed 
by a catalase This catalase can be inactivated by substances aiising 
fiom sulfanilamide under ceitain conditions Mellon stated also that 
organisms may be changed by these agents from a viiulent mucous phase 
to an avirulent lOugh one, such change peisistmg foi some geneiations, 
though the process may be leveisible From his expeiimental work. 
Mellon stated the belief that there is a marked potentiation by sulf- 
anilamide of the immunologic effect, that is, an enhancement of the effect 
somewhat like S3mergism, by which the result is seveial fold the expected 
additive effect 

With cessation of the oiganisms’ giowth, it still remains for them 
to be destioyed, and the defense leactions of the body then opeiate 
normally but without the deterrent effect of bacterial toxins 

Osgood^’- stated the belief, based on his expeiiments with manow 
culture, that the toxins, the aggiessms and the hemolysins aie neutralized 
or diverted, but Long, Bliss and Feinstone^” offeied the simple 
explanation that m the absence of multiplying organisms the forma- 
tion of toxin is negligible Phagocytosis does not appear to be 
specifically stimulated, but m the absence of negative chemotaxis and 
toxins the leukocytes and maciophages engulf and destroy the organisms 

7 Whitby, L Chemo-Therapy of Bacterial Infections, Lancet 2 ’1095 
(Nov 12) 1938 

8 Levaditi, C , cited by Mellon, Gross and Cooper, lo p 227 

9 Locke, A , Mam, E R , and Mellon, R R Anti-Catalase and the Mech- 
anism of Sulfanilamide Action, Science 88:620 (Dec 30) 1938 

10 Mellon, R R , in Mellon, R R , Gross, P , and Cooper, F B Sulfanilamide 
Therapy of Bacterial Infections Springfield, 111, Charles C Thomas, Publisher 
1938 

11 Osgood, E E Culture of Human Marrow Studies on the Mode of 
Action of Sulfanilamide, JAMA 110 349 (Jan 29) 1938 Osgood, E E, 
and Brownlee, I E Mode of Action of Sulfanilamide, ibid 110 1770 fMav 21) 
1938 

12 Long, P H , Bhss, E A , and Feinstone, W H Mode of Action, Clinical 
Use and Toxic Manifestations of Sulfanilamide, JAMA 112.115 (Tan 14) 

inon 
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in the blood, fluids or tissues ^\here phagocytes can penetiate The 
spiead of the disease locally may then be shaiply halted, as shown histo- 
logically by Mellon 

Locke has emphasized that the condition of the host is an impoitant 
factor and has shown m experimental animals that the presence of anti- 
bodies IS necessary and that other accessoiies, as vitamins and C and 
the hormone of the adrenal coi tex, are of mucli \ alue Especially must 
opsomns and other immune bodies be piesent, and if theie is any doubt 
they must be supplied by blood transfusions oi convalescent serum and 
in the case of the pneumococcus by t>pe specific sciuins of tlie horse 
or rabbit 

Sulfanilamide is absorbed lapidly and within four hours may reach a 
therapeutic concentiation in the blood It also quickly reaches from 
50 to 75 per cent of the same concentration in spinal fluid, exudates, 
transudates, empyemic fluid, pleural fluid, urine and even fetal blood 
The ability to absorb and hold effective concentrations in contact wuth 
organisms in pathologic processes seems to be tlie factor which deter- 
mines its effectiveness Kopetzky expressed the opinion that bacteria 
invading the temporal bone may be protected from the drug I have 
found persistently positive cultures provided from a walled-off area of 
coalescence in the tip of a mastoid otherwuse healed with sulfanilamide 
Lockwood” stated the belief that peptone-hke products in pus and in 
tissue undergoing necrosis prevent the proper effect of sulfanilamide 
on infections 

Sulfanilamide is most effective against the beta hemolytic strepto- 
coccus, but Hoare showed by experiments m vitro, along with clinical 
studies, that some strains of this group may be lesistant, and it is a 
matter of common observation that not all strains respond equally well 
Pneumococci are affected less by this drug and green-forming strepto- 
cocci much less Bacillus influenzae is moderately susceptible 

The development of strains resistant to the drug may be of some 
importance, as suggested by Whitby" Mellon” expressed the opinion 
that this may occur and that strains which are incompletely destroyed 
may be changed to another phase, remain quiescent for a time and then 
be insusceptible to sulfanilamide Long expressed doubt of this 

12a Locke, A , cited by Mellon, p 281 

13 Marshall, E K, Jr , Emerson, K, Jr, and Cutting, W C Para- 
Aminobenzenesulfonamide Absorption and Excretion Method of Determination 
in Urine and Blood, JAMA 108 953 (March 20) 1937 

14 Kopetzky, S J The Management and Treatment of Otogenic Meningitis, 
Ann Otol , Rhm & Laryng 47 117 (March) 1938 

15 Lockwood, J S Observations on the Mode of Action of Sulfanilamide 
and Its Application to Surgical Infections, Ann Surg 108 801 (Nov ) 1938 

16 Hoare, E D Bactericidal Changes Induced in Human Blood and Serum 
by Sulphamido-Chrysoidme and Sulphanilamide, Lancet 1 655 (March 19) 1938 
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Repeatedly I have obseived cases in which admmistiation of the diug 
was discontinued too soon oi a piimaiy focus was not completely lemoved 
and in which the patient lesponded as well to a second couise as to 
the first 

The dosage of the diug seems to have been lathei well standardized 
Long, Bliss and Feinstone piesented a table which gives the usual 
piactice My associates and I have usually given about ^ of a giam 
(0 05 Gm ) pel pound (0 5 Kg ) of body weight per day for three days 
and ^2 gram (0 03 Gm ) subsequently Slightly laigei doses may be 
given foi moie viiulent infection and to childien, who seem to tolerate 
the diug better Smallei doses suffice for less seveie infections, 
although some obseiveis believe the foims most virulent clinically are 
most susceptible to the diug The initial doses should be large m order 
lapidly to leach an effectne concentration m the blood, and the later 
doses should be distiibuted at foui houi intervals to maintain that con- 
centiation Coveiing doses of sodium bicaibonate have been advised 
to help to prevent acidosis 

The drug is lathei lapidly excieted by the uime, and pool lenal 
function may lead to an excessive concenti ation m the blood Con- 
veisely, an excessive intake of fluids may cause too lapid elimination 
of the drug, though that may be desirable if toxic effects occur Long, 
Bliss and Femslone advised limiting fluids to 2,500 cc per day m 
the average case The dosage should be gaged by deteimmations of 
the level of sulfanilamide in the blood, and it is advised to maintain a 
level of between 5 and 10 mg per bundled cubic centimeters The 
therapeutic effect does not always paiallel the concentration, and I have 
seen excellent results in cases with a level of 2 mg per hundred cubic 
centimeters Mellon cuied one of his early patients with sti eptococcic 
meningitis with 16 grains (1 04 Gm ) of the diug given over three days, 
and Osgood on the basis of his experiments with marrow stated the 
belief that concenti ations of 1 100,000 to 1 10,000 of sulfanilamide are 
effective Further expeiience may revise ideas of dosage 

Ordmanly the drug is to be given by mouth, and nothing seems to be 
gained m rapidity of effect by parenteral administration Intrathecal 
administration has not been shown to give added benefit If nausea 
or gastric distress make oral administration impossible, sulfanilamide 
may be given in 0 8 pei cent solution in lactate-Ringer (Hartman’s) or 
saline solution by hypodermoclysis In a small series my associates and 
I felt that we got more toxic effects this way 

Toxic effects do occur, but in most cases are not very important 
Cyanosis is common and apparently without much significance, as are 
nausea, vomiting, dizziness, headache and confusion, and these symp- 
toms ordinarily do not require that administration of the drug should 
be discontinued Fever occurs in about 5 per cent of cases, and Long, 
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regal ding it as a warning against graver toxic effects, advised discon- 
tinuing administration of the drug when it occurs If the rise in 
temperature is of 1 or 2 degrees (F ) only, that has hardly seemed 
necessary when the drug was badly needed Rash is among the more 
serious signs The hemoglobin content is reduced as a rule from 10 
to 20 per cent as is the proportion of white cells Severe granulo- 
cytopenia has occuried, usually without much warning, but has occurred 
rarely except when the drug has been gn en for more than sixteen days 
to a total amount of 30 to 60 Gm Ten deaths have been reported from 
this complication, which is a small price to pay for the protection that 
has been given Acute hemolytic anemia and jaundice are of grave 
importance, and usually indicate that administration of the drug should 
be discontinued In acute hemolytic anemia there may be preliminary 
leukocytosis with a rapid fall in the hemoglobin content Transfusions 
may be required if it occurs, but for serious conditions, as, for instance, 
meningitis, administration of the drug may even be continued, if the 
blood IS kept toward normal bj^ repeated transfusions Erythrocjde 
and leukocjde counts and determinations of the hemoglobin content 
should be done every two days 

Whether one discontinues administration of sulfanilamide in the 
presence of toxic effects depends on their nature and their severity and 
on the virulence of the infection If there is apparently the question 
of avoiding simple mastoidectomy or not m the presence of acute hemo- 
lytic anemia or hyperpyrexia, it seems wise to discontinue administration 
of the drug If unconquered meningitis is present, administration of 
the drug should be kept up, complications being met as they arise 

Sulfanilamide has been discussed as the typical member of this 
series Hundreds of related compounds have been investigated, and it 
IS likely that some better drug will be evolved At present sulfanilamide 
appears to be the leader by virtue of its relatively simple constitution, 
stability, fairly uniform action, high solubility, good absorption and 
rather low toxicity 

Neoprontosil, or prontosil soluble, was widely used before its chief 
activity was found to be probably due to fieemg the sulfonamide radical 
in the body This drug is inactive against streptococci in the test tube, 
and most investigators believe that its effect in the blood is due only 
to the simpler radical split from it Domagk, who did the original work 
with prontosil, and Bannick, Brown and Foster,^® of the Mayo clinic, 
stated the belief, however, that it has some additional action and that 

17 Carr, P , and Root, R N Granulocytopenia, JAMA 112 1939 
(May 13) 1939 

18 Bannick, E G , Brown, A E, and Foster, F P Therapeutic Effective- 
ness and Toxicity of Sulfanilamide and Several Related Compounds Further 
Qinical Observations, JAMAH 770 (Aug 27) 1938 
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It IS moie effective than sulfanilamide and less toxic Osgood suggested 
that It ina)’’ be moie effective with a lowei concentration in the blood 
because of its slowei bieakdown with a constant, though minimal, effec- 
tive dose 111 the blood It is of value given intramuscularly when 
sulfanilamide cannot be taken by mouth and seems definitely to be 
tolerated in some cases in which sulfanilamide can no longer be taken 
An increasing number of reports testify to the value of sulfapyiidine 
It IS claimed to be as efficacious against the beta hemolytic streptococcus 
as IS sulfanilamide, though Long denied this, and has much greater effect 
against pneumococci, with some protection against Streptococcus 
viridans, Fnedlander’s bacillus, B influenzae, and staphylococci Some 
work indicates that it injures the protective capsule of the pneumo- 
coccus This diug IS less soluble and has a varying rate of absoiption, 
with some variation in the clinical effects Whitby ^ stated the belief 
that it IS less toxic than sulfanilamide, but Long explained the 
diminished toxicity on the basis of low^er solubility and poorer absorption 
and maintained that it has no advantage when the amount actually 
absorbed is taken into consideration Marshall, Bratton and Litchfield 
found the soluble sodium salt quite as toxic as sulfanilamide My 
patients have seemed to find sulfapyridme nauseating, and gastric dis- 
tress and mental depression have seriously low^eied moiale m a number 
of cases 

Some special questions require discussion Among these are the 
following How do these drugs modify pathologic conditions ^ How do 
they modify symptoms^ When is surgical intervention or additional 
surgical intervention needed with them 7 Do all foci need drainage or 
removal ^ 

The modification of pathologic conditions depends on the vulnera- 
bility and the accessibility to the drug of the infecting organism and the 
time of administration Mellon showed that in inoculated foci in experi- 
mental ammals the spread of disease may quickly be arrested by admin- 
istration of sulfanilamide, with rapid healing From my experience with 
operations on the mastoid when sulfanilamide had been thought to have 
failed, I think that complete recovery can take place in spite of extensive 
involvement For obvious reasons this statement must not be interpreted 
as advising expectant treatment in such cases In cases of mastoiditis 
in which the drug has been given fairly early, at operation one is likely 
to find a spotty pathologic condition Areas of nearly normal hard 
bone may alternate with zones where the bone is soft and areas of 

19 Long, P H Sulfapyridme, JAMA 112 538 (Feb 11) 1939 

20 Marshall, E K , Jr , Bratton, A C , and Litchfield, J T , Jr The 
Toxicity and Absorption of 2- Sulfanilamidopyridine and Its Soluble Sodium Salt 
Science 88 597 (Dec 23) 1938 
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pievious breaking down may be filled with granulations varying from 
soft to film, organizing ones, with some cells even containing pus, with 
or without cultuiable organisms In a mastoid operated on in the fifth 
week, chiefly on account of pain, theie had been extensive destiuction, 
yet no pus was found, culture was negative and granulations were ever}- 
where firm and fibrous This, I think, would have completely healed 
without intervention In anothei case the patient had had stormy serous 
labyrinthitis and elevation of temperature to 99 5 F persisting in the 
fifth week, with a moderate discharge showing numerous colonies of 
hemol}d:ic sti eptococcus even aftei full doses of sulfanilamide At opera- 
tion a cavity 1 5 cm wide in the tip was found filled wuth pus This 
might, I think, have continued almost indefinitely A section from a 
mastoid of a patient for whom administration of sulfanilamide had to be 
stopped on account of acute hemolytic anemia showed considerable 
definite formation of new bone with a matiix, osteoblasts and recent 
calcification 

Mellon and Whitby ' expressed the opinion that these agents do not 
modify the immune reactions, Long-^ stated the belief that they may 
It seems that if the compounds are given early there may be not enough 
general and local damage to piovoke the reactions of immunity Some 
observers have noted that when convalescent senim and sulfanilamide 
were used eaily for scarlet fever, the Dick reaction remained positive 
after recovery It has seemed to me that m a few' cases in w'hich the 
diug was given early and administration then had to be stopped on 
account of toxic effects, the patient progiessed as one w'ho only then 
began to develop local and general immunity — ^that is, that the age of the 
disease was dated approximately fiom the time when administration 
of the drug was discontinued 

It IS important to know how symptoms can be modified by these 
drugs, because modified criteria of diagnosis must be established if 
administration of the drug is to be continued for its best effect when 
complications are imminent and not discontinued, as seems too commonly 
done, for fear of masking symptoms Symptoms of sepsis may be either 
simulated or suppressed 

Simulated symptoms due to the drugs may be fever, with which the 
temperature may vary from to 4 degrees (F ) above noimal and 
which may require that administration of the drug should be stopped at 
least temporarily for clarification, although lack of leukocytosis is an 
important differentiation, nausea and vomiting, which according to the 
belief stated by Long are due to central irritation , cyanosis and depres- 
sion, which might be taken for the appearance of sepsis but usually 

21 Long, P H Sulfapyridme, JAMA 112 1850 (May 6) 1939 

22 Sauer, L W Personal communication to the author 
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can be lecognized as quite different, headache and neuiitic pains, which 
in several cases weie quite like those of meningeal iiritation, and depres- 
sion and confusion, which are not alwa)fs easy to distinguish from toxic 
cerebral depiession or encephalitis (chait 2) 

Suppression of symptoms piobably occuis only because the activity 
of the organisms is inhibited Long, for instance, showed that sulfanil- 
amide had no antipyietic effect m typhoid fever As an example of 


DAY OF DISEASE 
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Chart 1 —Masked sinus thrombosis At the point designated ^ ^ the patient 
vomited and little or none of the drug was absorbed At operation the sigmoid sinus 
was found filled with a septic clot 


DAY OF DISEASE 



9r. 70 90 60 

Chart 2 — Simulated encephalitis The patient had hyperpyrexia, severe headache, 
nystagmus and asynergy and was disoriented The picture suggested encephalitis 
but cleared within forty-eight hours after the administration of sulfanilamide was 
stopped 

suppressing giave sepsis, the steeple temperature curve in a case of 
sinus thrombosis twice flattened to normal when sulfanilamide was 
given, although at operation the sinus was found filled with a septic 
clot (chait 1) 


23 Footnote deleted 
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The diagnosis of complications in the presence of chemotherapy may 
be difficult, but with expeiience ^\lth these agents it has seemed that 
seldom in the individual case is one unable to ascribe to the drug and 
to the disease their proper places If in spite of adequate dosage of 
the drug important symptoms persist, the need of intervention is still 
greater than when symptoms are present without the drug, and operative 
indications must be modified accordingly 

The question of the masking effect seems to be handled quite differ- 
entty by vanous authors by whom it has been discussed Statistical 
evidence already quoted seems to me to support the opinion that for all 
thieatemng otitis the diugs should be given, and, whether otologists 
agiee or not, the pediatiicians seem to have decided the question this 
way To withhold it at the threatening stage foi feai of masking the 
disease appears no more logical than for a fireman to turn off his hose 
to see what a fire is going to do On the other hand, many authors 
believe that if sulfanilamide is to be effective, results will be definite 
in from three to five days or perhaps seven If no serious trouble 
develops and if it appears to have some favoiable effect, administration 
of sulfanilamide should piobably be continued still longer If then the 
clinical picture is not clear and the condition still not serious, administra- 
tion of the drug should be discontinued m older to show the true 
manifestations of the disease Fever is most likely to complicate the 
picture, and for patients otherwise doing well it is usually safe to stop 
administration of the drug and postpone operation for two days to be 
sure the chemical is not responsible Likewise if active disease seems 
to be cured, especially a deep process, it is generally advised to continue 
administration of the drug for four to six days more and to observe 
the patient closely for some time thereafter Lockwood and others 
have shown that pocketed processes may be apparently inactive but 
recrudesce after the drug is eliminated 

It IS obvious that the classic indications for operation should hold 
if the condition is seen fully developed or if it is necessary to discontinue 
administration of the drug on account of its toxic effects When the 
drug has not been given, it is usually safe in the absence of the more 
serious complications to administer it and wait, as spread of the process 
IS then less likely I have seen surprising recoveries occur in cases 
of marked tenderness, swelling, roentgen evidence of softening of the 
bone and even subperiosteal abscess 

There will also be less necessity for early intervention even in the 
virulent infections with hemol)^ic streptococci, as these seem to be 
the organisms most vulnerable to sulfanilamide Even the threat of 
complications probably should not hasten intervention within the first 
week of onset, as such infections have repeatedly been controlled by the 
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drug In a case pieviousl}’’ repoited from Cook County Hospital, 
hemolytic streptococcic meningitis developed five days after the onset 
of acute otitis Dischaige fiom the ear was hemoirhagic and pi of use 
At the suggestion of Di S J Peailman, opeiation was not done, since 
presumably the path of infection was through vascular channels The 
meningitis speedily cleaied under sulfanilamide theiapy The ear 
stopped discharging, and opeiation was not necessary In a second case 
of meningitis on the sixth day of otitis similar treatment brought about 
recovery Such examples, howevei, should not lead to failure to remove 
all active foci 

Also the natuie of the opeiative mteivention may be changed when 
It is apparent that sulfanilamide is controlling infection One may be 
more conservative, as suggested by Kopetzky, m discussing a case of 
acute labyrinthitis m which he found it unnecessaiy to open the laby- 
rinth Some surgeons may have less respect for the dural barrier, 
though that may prove deploiable, but a certain piotection may be 
afforded when it appears necessary to open the duia 

That all diagnosed foci of active disease should be removed or 
drained, even when the infection is apparently controlled by the ’di*ug, 
seems geneially agreed It seems much wiser, at least with the more 
serious complication of meningitis, sinus thrombosis or abscess of the 
brain to leave no possible active focus which is amenable to reasonable 
surgical intervention 

Meningitis if due to the hemolytic streptococcus seems to be well 
treated by the usual administration of the drug, with spinal drainage 
as indicated by the symptoms In reporting 6 recoveries from pneumo- 
coccic meningitis, Finland, Brown and Raub seemed to have an 
improved technic Sulfanilamide was given in full doses by mouth and 
then type specific serum by vein After two hours, blood was with- 
drawn, the serum separated and 5 to 10 cc of this serum given mtra- 
spinally in order to supply the complement, which is lacking m the spinal 
fluid Rhoads, Horswell and Fox were unable to duplicate this success 
with the same method, but had 5 recoveries in 17 cases with the com- 
bined use of serum and sulfanilamide 

Overenthusiasm for the drugs has already led to some disasters 
They cannot replace training, knowledge and care in medical practice, 
and their limitations must constantly be borne in mind Theie are 
numerous reasons why they may fail 

24 Finland, M , Brown, J W , and Raub, A E Treatment of Pneumococcic 
Meningitis, New England J Med 218 1033 (June 23) 1928 

25 Rhoads, P S , Hoi swell, R, and Fox, W Treatment of Pneumococcic 
Meningitis with Specific Antipneumococcic Serum Plus Sulfanilamide or Sulfa- 
pyridine, to be published 
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Certain oiganisms, as the staphylococcus and Str viridans, seem 
hardly at all susceptible to them The piesence of these organisms m 
mixed culture apparently prevents the full effect of the drug on 
susceptible organisms Also resistant stiams of ordinarily vulnerable 
bacteria may occur Hoare, for instance, found little clinical response to 
sulfanilamide in some cases of puerperal sepsis due to hemol}’tic strepto- 
cocci and demonstrated in the laboiatory that these strains were 
refractory 

Piotected foci, oi dead spaces to which diugs do not penetrate, were 
postulated b)' Ballenger, Elder, McDonald and Coleman, Kopet/ky 
and others as a cause of failure One sees such pockets not infrequently 
in an otherwise healed mastoid Lockwood found that peptone and 
peptone-like bodies rendered sulfanilamide lelatively ineffective and 
stated the belief that then presence in pus oi tissue undergoing necrosis 
explains some failuies 

Other causes of failure lesidc, as Mellon^® and his co-workers 
showed, in general factors pertaining to the host Lack of opsomns, 
of the complement and of other immune bodies, anemia, lack of phago- 
cytes, chilling, general debilit)’’, deficiency of vitamins and other factors 
can prevent cuie m spite of the bacteriostatic effects of the drug 

Toxic effects also may prevent realizing the beneficial effects of the 
drugs Improper administration is an important reason for failure 
Infrequent spacing may allow the concentiation, especially of the more 
soluble drug, sulfanilamide, to fall below the effective level Osgood 
stated the belief that the maintenance of this minimal level is most 
important Failuie to retain or absoib the diugs is frequently over- 
looked, as it would not be if frequent deteimmations of the level in tire 
blood were made, and the vomiting of the diugs before absorption also 
is not always taken into account If cultures aie not taken, a non- 
susceptible organism may be futilely tieated Alertness for possible 
serious complications can easil)'’ fail and pioper consultation not be 
sought until too late, especially if there is overconfidence in the drugs 
Herein lies grave danger 

On the basis of the foregoing obseivations, ceitain principles may be 
formulated for postoperative chemotheiapy as a ground for further 
discussion Treatment in each case must, of course, be individualized 

If chemotherapy has not been administered befoie operation and the 
patient presents fully developed indications for intervention, with a 
presumably susceptible organism, it seems that the drug should be given 

26 Ballenger, E G , Elder, O F , McDonald, H P , and Coleman, R C , Jr 
Failures in theTreatment of Urinary Tract Infections with Sulfanilamide, J A 
M A 112 1S69 (April 22) 1939 
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to shoiten convalescence, safeguard against complications and dimmish 
moitality Masking of moie seiious trouble should be borne in mind 
If m spite of piesumably adequate chemotherapy operation becomes 
necessary, further administration of a diug is not needed if the dis- 
ease IS removed or the aiea satisfactorily drained Usually, however, 
the drugs will have had some effect, and failure may have been due to 
too late or impropei admimstiation, so that, if further trouble threatens, 
the diugs still seem desiiable if they aie well borne 

If toxic symptoms occur, especially the moie seveie ones, and sur- 
gical intervention seems sufficient, admimstiation of the chemicals is 
stopped If meningitis develops, probably administration of the agents 
will have to be continued, bad effects being met as they arise, and all 
possible adjuncts being used, including seiums and blood transfusions 
This conviction has grown out of an experience of complete failure 
before the use of sulfanilamide and its allies 

Sinus thrombosis can probably be dealt with successfully without 
the drugs if necessar} But here also the chemicals seem to hasten cure 
and prevent the danger of local and general spread of sepsis 

With petrositis, when one may not be sure that drainage and unblock- 
ing are sufficient, sulfanilamide might be withheld for further study of 
the case, unless theie aie signs of meningeal involvement or complete 
operative removal seems iinpi acticable I should try a diug before 
sacrificing the middle ear 

If one can consider labyrinthitis without entering into too much 
controversy, it seems pioper, as Kopetzky has repoited, to be more 
conseivative, placing considerable leliance on the drug Especially may 
one do so if one follows Alexander’s dictum, to watch such a condition 
hour by hour and mteivene only when there is definite sign of meningeal 
irritation Recently 2 patients with acute diffuse suppurative laby- 
rinthitis recovered with sulfanilamide, 1 without mastoidectomy 

Abscess of the brain should be tieated surgically of course, but 
chemotherapy, unless it has produced seveie toxicity, should be used 
to give additional protection against spiead of infection oi secondary 
meningitis 

DISCUSSION OF PAPERS IN SYMPOSIUM 

Dr Samuel Kopetzky, New Yoik I have always been m favor of trans- 
fusions and have used small ones repeated at two or three day intervals exten- 
sively The minute one has mastered the sepsis in a particular case, the patient 
holds the hemoglobin after transfusion I think sulfanilamide is the most valuable 
drug one has when one is faced with a grave situation I do not think one 
should misuse it m the early stages One sterilizes the blood and other fluids of 
the body, but the pressure on the nutrient veins of the intracellular walls of the 
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mastoid process is unaffected, and the lesion proceeds Hence, this year many 
patients have come into the hospital with lesions such as epidural abscesses, 
w’hich the}’- should not ha-ve when treated bv competent physicians, and they 
came because sulfanilamide was used in the early stages of the otitic infection and 
masked the progress of the pressure that produced the lesions The misuses of 
sulfanilamide have not been sufficiently stressed, in m> opinion A patient receiving 
sulfanilamide should be kept out of direct sunlight Most of the bad complica- 
tions have been among Negroes in New York Babies, also, must not be given 
large doses of sulfanilamide 

An easy means of holding the concentration is the rectal administration of 
sulfanilamide, w'hich has not been mentioned By means of a suppositorj put in 
the rectum one can hold the concentration stead} for a longer time, and one can 
watch the result b} testing for the concentration At the least sign of discomfort, 
an enema remo^es it 

Sulfanilamide, plus transfusions, which replace materials used in the chemical 
combinations, leaves the bod} in better condition than c\cr One should ne\er 
stop the administration of the drug suddcnl} but should taper it off 

Dr John Mackenzie Brown, Los Angeles In conjunction with sulfanilamide 
my associates and I ha\e been giving 50 to 100 cc of antiscarlatinal serum e\er} 
second day There have been no ill results except slight urticaria 

Dr William L Culbert, New York The first point I wish to make is the 
introduction of the duodenal tube into the stomach through the nose, for either 
occasional feedings or frequent small feedings, or c\cn for feeding b} the drop 
method used now in the treatment of gastric and duodenal ulcers Ihe second 
point IS prolonged oxygen therapy, a powerful factor in the treatment of a toxic 
patient The third is the use of lcukoc}tic extract, which I haac found of great 
value when the leukocytic battle was going against the patient 

Dr John G IiIcLaurin, Dallas, Texas M} owm experience is that few 
mastoidectomies are performed in my section, I belicie because the physicians 
there generally are using sulfanilamide early Many patients with acute infection 
of the upper respiratory tract or infection associated w’lth otitis media haie at 
first shown definite leukopenia To my mind, it is indicative of a profound infec- 
tion that has so affected the hemopoietic system that lcukoc}tosis has not occurred 
It shows lowered resistance In such cases the use of sulfanilamide has 
almost invariably increased the leukocyte count Another point brought out tliat 
I rather disagree with is that babies and young children do not tolerate the drug 
w’ell I find as a rule that a concentration of 4 to 5 mg is sufficient to take care 
of the average infection of the upper part of the respiratory tract Finally, one is 
given to believe that fever produced by sulfanilamide will usually disappear in 
forty-eight hours after administration of the drug has been discontinued I ha\e 
in some cases seen fever continue for tw'O or three weeks 

Dr Frederick M Law, New York After administration of sulfanilamide 
the roentgen appearance of the mastoid indicates that the condition is not as se\ ere 
as the clinical evidence suggests The drug does something to the contents of the 
cells w’hereby they are made more translucent to the roentgen ray, so much so 
that in cases in w’hich the severity indicates operative intervention one cannot tell 
from a single film which side is involved The opacity is practically gone 

The only change noted is in the appearance of the cellular structure In the 
mastoid which begins to break down, the cells appear to be thin as compared 
with those on the other side Stereoscopic films in the same case show the 
beginning of the osseous change , it may be faint, affecting a few cells only, or it may 
be extensive Whenever one gives sulfanilamide one should notify the roentgen- 
ologist to that effect, and let him correct his interpretation If a single film is 
made, the roentgenologist depends on the degree of opacity or on the appearance 
of a considerable area of coalescence With stereoscopic films, one can see the 
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deeper cells, the ones in the floor of the mastoid, extending towaid the antrum, 
are not there, oi the coitical cells are present On the single film one cannot 
see them 

It IS apparent that if sulfanilamide is given before osseous change occurs 
resolution will take place If it is given after osseous change has started the 
process continues, as subsequent films will indicate 

Dr Thomas C Galloway, Evanston, 111 Many authors believe that sulf- 
anilamide, to be effective, must produce definite results in from three to five days 
or, perhaps, seven If no serious trouble develops, and if it appears to have some 
favorable effect, sulfanilamide should probably still be given If then the clinical 
picture IS not clear, and the condition still not serious, the use of the diug should 
be discontinued in order to show the true manifestations of the disease Fever is 
most likely to complicate the picture If the patient is otherwise doing well, it 
IS usually safe to stop giving the drug and postpone the operation for two days 
to be sure the chemical is not responsible Likewise, if an active disease seems to 
be cured, especially a deep process, it is generally advisable to give the drug from 
four to SIX days more, in the hospital of course, and to observe the patient closely 
thereafter for some time 



A SIMPLE QUANTITATIVE METHOD OF TESTING 
VESTIBULAR FUNCTION 


MILES ATKINSON, MD, FRCS (Eng) 

NEW 'i OUK 

Information regarding the functional activitj of the eighth cranial 
nerve and its end organs is often lequired both for otologic and for 
neurologic diagnosis In the case of the cochlear division this information 
IS easily obtained, since the application of tuning fork tests is simple and 
their significance is generally known Moreover, by means of the 
audiometer a graphic lecord can be obtained which is ah\a}s available 
for comparison and which can be universally read and appreciated 
With the vestibular division the case is lery different While all otolo- 
gists are familiar with the principles of the Barany tests of vestibular 
function, there is a remarkable lack of unanimity as to their Aalue and 
the precise method of their application Some i ely chiefly on the turning 
test, others, on the cold caloric In the peiformance of the latter, there 
are almost as many variations as there aie testers Out of such chaos 
accurate knowledge cannot come What is urgently needed is a standard 
method which will serve as adequately and as simply for appraising 
vestibular function as Rmne’s test does foi appraising cochlear 

THE CONDITIONS 

Such a test, to be of real value, must fulfil certain conditions 

1 It must be simple — applicable as well by junior interns as by 
heads of departments 

2 It must be time saving, not time consuming — Kobrak’s quantita- 
tive method and others like it, admirable as they may be for the physio- 
logic laboratory, aie too cumbersome for the clinic 

3 It must test each vestibule separately — wheiefoie rotation, 
which stimulates both simultaneously though in difteient degrees, is 
unsatisfactory 

4 It must use a minimal adequate stimulus — one does not test the 
sense of touch with a hammer or of temperatuie with a red hot poker 

5 It must be quantitative — to allow of accuiate comparison between 
ears 

6 Its results must be capable c-f simple expression so that they 
can be universally comprehended 

From the Department of Otolarjngologi, New York Hospital and Cornell 
University Medical School 
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the method 

It IS lealized that it is impossible to devise a theimal test of absolute 
accuiacy because the heat is conducted to the labyrinth by way of bone, 
and therein is considerable anatomic variation Nevertheless, the cold 
caloric test peifoimed in the manner to be described approximates 
as closely as possible to absolute accuracy, especially when it is lemem- 
beied that what is being compared is always the two ears of the same 
patient, in whom anatomic characteristics are likely to be the same on 
both sides, and not two patients In practice it has been found to be 
satisfactoi y, and it conforms with the requirements laid down 

The geneial principle of the method is that 1 cc of ice-cold water 
IS injected into the eai and the time of onset of nystagmus is noted 
The ear is then emptied, and the time of duration of the nystagmus 
IS also noted These times bear a definite relation to each other under 
normal conditions, as will be explained latei 

DETAILS 

There aie certain details which must be observed with some care 
if accurate and satisfactory lesults aie to be obtained 

1 The position of the head is important Ideally it should be in such 
a position that the external semicircular canal is in the vertical plane 
with the ampulla as the highest point This is achieved as nearly as 
possible by leaning the head over to the horizontal so that one ear is 
above the other (the body has to lean over as well) and tilting the 
chin upward through 45 degrees by rotating the neck The position 
sounds a forced and uncomfortable one, but actually it is not ^ 

2 The syringe used is of a special type It has a setscrew on the 
plunger so arianged that only 1 cc of the 10 cc which the syringe 
contains when filled is dehveied when the plunger is pressed down 
By this means the inevitable change in temperature of the water m the 
syringe during transport from bowl to patient is minimized, the rise m 
temperature of the largei bulk of watei (10 cc ) being infinitesimal, 
while that of 1 cc only might be large 

3 The actual piocedure is as follows Ten cubic centimeteis of 
water m which ice is floating — ice water, not iced water — is drawn into 
the syringe, which has lam imnieised m the ice and water for some 
minutes With the head m the position described so that the ear to 
be tested is uppeimost, 1 cc of the ice water is instilled into the external 
auditory canal, and the tune of instillation is noted by stopwatch The 

1 Pro! Gusta DoMman, of Lund University in Sweden, elaborated this 
position with me and suggested the large syringe 
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patient is then made to direct the e)'es on a fingei held on the side 
opposite to the ear being tested, and the eyes are \\atched hawklike 
for the fiist flickei of nystagmus This icquires some piactice to detect 
■without use of artifice, but if the patient w'cars a pan of spectacles 
fitted with 20 D lenses or the observer uses an ophthalmoscope, the 
onset of the nystagmus is moie leadil} appreciated This moment is 
noted on the w^atch The interval which has elapsed between instillation 
and nystagmus is the Ume of onset 

At once the ear is emptied of watci The patient is tested foi 
nystagmus, fiist with the head forw'aid 30 degrees and then w'lth it back 
60 degiees to test all canals, and for pointing erior, a mattci of thiitj^ 
seconds or so Pie is then w^atched, again with great care, foi the end 
point, when n} stagmus stops , the time is taken again, and the second 
interval of time, from stait of nystagmus to finish, is the time of dwatwn 
Finally the subjective reaction is noted, whether none, slight moderate 
or severe 

The other ear is tested in the same manner after two or three 
minutes have elapsed, to insure the cessation of all dizziness 

4 If there is no reaction to stimulation in three minutes, the labyrinth 
IS probably dead, but to make certain of this the test is repeated imme- 
diately for three more minutes If still there is no reaction, the labyrinth 
can be pronounced dead wnth certainty 

5 Because patients are feaiful of an unknown procedure the} should 
be told before starting wdiat is going to be done and that nothing more 
than a transient dizziness need be expected It is also wnse to test 
first that ear which is expected to be normal or the more nearly so, 
lest the other be hypei active and the patient be disturbed and fright- 
ened by a severe reaction By this method it is rare, how'e\er, for any 
serious discomfort to be felt, even wnth a hyperactive labyrinth, and 
vomiting IS unknown 

CHARTING THE RESULTS 

The results are represented as a simple fraction, the time of onset 
over the time of duration in seconds A record is also made of the 
type and quality of the reactions obtained The follownng example is 
from the case record of a patient with Meniere’s disease 


Nystagmus 

Reactions 

Nystagmus 


Time of Onset 

(sec ) 

Time of duration 

( Head forward 30 
1 Head bacL 60° 


Pointing error 
Subjective reaction 


Right 

Left 

25 

15 

90 

120 

To left 

To left 

To right 

To right (great discomfort) 

To right 

To left (marked) 

Moderate 

Severe with nausea 


Opinion Hypersensitive left labj rintb 



A TKINSON— VESTIBULAR FUNCT ION 


919 


READING THE RESULTS 

It has been found that in the noimal labyrinth tested in this way 
the average time of onset of nystagmus is about thiity seconds but that 
individual vai lations occur, so that responses varying f i om fifteen seconds 
as a minimum to sixty seconds as a maximum he within the limits of 
normality 

More important than the actual time of onset, however, is the relation 
of this to the time of duration Duration is normally about four times 
as long as onset A veiy usual finding is 25/90, that for the light ear 
in the example given If the time of onset is fifteen seconds, the low 
limit of normal, and that of duration no more than sixty seconds without 
undue subjective reaction, the reading can be considered within noimal 
limits, but if with an onset of fifteen seconds the duration is piolonged 
much beyond sixty seconds, and pointing error is pronounced and sub- 
jective reaction considerable, as with the left ear in the example, the 
labyrinth is markedly h 3 ^pei sensitive Similaily, if time of duration 
approximates to or is less than time of onset, particularly if the latter 
is sixty seconds or more, the function of the labyrinth is depressed The 
relation of the two times, more than the times themselves, is the fact 
that matters 

Right Left Right Left 

For example (1) onset eo eo or {2) 15 15 

Duration 200 200 60 60 

indicates normal labyrinths Though the responses are slow in (1) and 
fast in (2) they are m each case equal on the two sides and within normal 
limits 

But if the figures on the left side are reversed, thus 

Bight Left Right Left 

(3) Onset 60 200 Or (4) 15 60 

Duration 200 60 60 15 

the reading indicates a markedly hypoactive left labyrinth On the left 
side the relation of the times is wrong, and the reactions of the two 
sides are grossly unequal 

It IS evident that by this means a factual report can be given of the 
function of the vestibule, a report which is as definite and accurate as an 
audiogram for the function of the cochlea Moreover, a second observer, 
the neurologist for instance who leceives the report from his otologist 
colleague, is not compelled to rely solely on the expressed opinion of the 
latter, but has before him the facts on which that opinion was based 
Given a knowledge of the normal, which should be printed on each report 
sheet, he is in a position to check the other and form his own opinion 
The argument applies with even greater foice to published case reports 
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Too often one finds sucli vague geneialities as that “the labyrinth did 
not react to syringing with cold watei,” or reads with misgning that 
with a hearing ear “the labyiinth was dead ” Use of this method allows 
the observed facts to be given in small compass and facilitates the passage 
of acciiiate information It would be of ad\antage to everybody if the 
cold caloric test could be standaidi/ed along these lines 

THE ROTATION TEST 

But, it will be asked, wdiat of the lotation test^ Is that to be no 
more used^ The answ'er is that compared with the cold caloiic the 
rotation test is of little value Rotation is a physiologic experiment, and 
as such has done yeoman service in helping to elucidate the problems 
of the labyrinth As a clinical test of labyrinth function it fails because 
it stimulates both sides simultaneously, even if unequally, and because it 
is extremely difficult so to legulate the stimulus that it shall be 
minimal — the usual method produces a stimulus more nearly maximal 
It still has a clinical purpose to serve, however, m differentiating betw^ecn 
peripheral and central lesions When the reactions to the cold caloric 
test are equivocal, the rotation test may help to elucidate their meaning, 
but the larger the experience with the cold caloric test the less fre- 
quently will rotation be found necessary 

CONCLUSION 

The method which has been described of pei forming the cold caloiic 
test has various advantages 

1 A knowm amount of w^ater of known temperature, a temperature, 
moreover, easily achieAed and easily kept constant, is allowed to act 
for the least time necessary to pioduce a reaction — thus it is quantita- 
tive The rise of temperature wdiich must take place in the w^ater by 
contact with the body does not affect the quantitative character of the 
test, since the change is the same on the tw^o sides, and it is tw^o sides 
of the same patient which are being compared, not tw ’'0 patients 

2 The reaction is such that the end points are definite and their 
appearance can be timed — thus it is accurate, or at least as accurate 
as the eye of the observer, a proviso for human fallibility which has 
to be applied to all tests 

3 There is in normal ears a practically constant relation between 
time of onset and time of duration, 1 A — thus it is mathematical in the 
basis it provides for comparison 

4 The stimulus applied is minimal — thus the reaction of the patient 
IS also minimal Patients who have been tested by other and more 
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diastic methods are unanimous m their appioval of this one and have 
no dread of it a second time 

5 The test is simple to perform, talces little time and fulfils all 
the conditions laid down at the beginning — thus it is practical Its 
value 111 this respect and its accuracy have been amply proved by 
expel lence 

SUMMARY 

The necessity for some standardization m the tests of vestibular 
function must be apparent to all clinicians who have to apply them and 
to all who have to pei use the written i ecord of their results The method 
described is simple, accurate, practical and easily recorded Its value 
and accuracy have been attested by several clinics where it has been 
adopted as the routine method It is suggested that its general adoption 
as the standard vestibular test would make for all-round simplicity 

123 East Sixty-First Street 



STRUCTURE OF THE PETROUS PORTION OF 
TI-IE TEMPORAL BONE 

WITH SPECIAL RErLRENCE TO THE IISSLES IN 
THE TISSULAR REGION 

BARRY J ANSON, Pn D (Mfd Sc) 

AND 

J GORDON WILSON, .M D 

CIIICACO 

To the moiphologist the petrous poition of the temporal bone pre- 
sents seveial inteiesting featutes It contains a bony case built m a 
unique mannei to shelter the delicate terminals of the auditory and 
vestibular mechanism, this case is constructed from sepaiate ccntcis of 
ossification which ultimately blend so completely that there appears, 
at biith, a composite capsule with no line to indicate the originally 
separate entities The capsule thus formed does not enlaige after birth 
but inclement is made m the petious portion of the temporal bone in 
which the capsule is embedded Even after adult size has been attained 
histologic changes m the otic capsule continue thioughout life, the site 
of the most stiikmg postnatal alteiation is the small aica between the 
cochlea and the stapes, m the wall of the capsule, m this territory of 
the fissula ante fenestram the capsule letains nonosseous tissues (con- 
nective tissue and hyaline caitilage) to a degree not usually observed 
m adult “bones”, heie also occin unusual forms of osseous tissue (mtra- 
chondnal and scleiotic bone) 

To the histologist the oiganization of the petious portion appears 
so different from that of any othei bone in the body that he inevitably 
asks why in this legion nature has traiisgi essed the general rules goi- 
eining the building of the bony skeleton, further, he is impelled to 
search for the basis of pathologic change m the structural peculiarities 
of the otic capsule 

An enlargement of certain features contained m a paper read at a meeting of 
the St Louis Otolaryngological Society in December 1932 

From the Departments of Anatomy and Otolaryngology, Northwestern Um- ' 
versity Medical School Contribution 293 from the former 

A summary of recent investigations into the structure of the temporal none 
and of the ossicles which have been conducted under the auspices of the Central 
Bureau of Research of the American Otological Society, and, in part, a record 
of similar projects now under way at Northwestern University Medical School 
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MATERIAL AND METHODS 

The present report is based on the study of a large number of series in the 
otologic collection, from persons of various ages, the specific descriptions, how- 
ever, are based on the following senes, which are heiein illustiated either as 
photomicrographs of sections or as photographs of wax plate reconstiuctions ^ 

Sections, Reconstructions, 


Age 

Series 

Sections 

Figures 

Figures 

Fetus, term 

4/18/30 

219 

7. 8 




230 

9 




260 

10 


Fetus, term 

March '27 



13 

3 mo 

2/ 1/32 

24S 

1, 2 




250 

3, 4 




255 

S, 6 


2 yrs 

10/26/32 



14 

18 yrs 

1/17/31 



15 

18 yrs 

2/26/30 



11, 12 


OBSERVATIONS AND COMMENT 

111 any investigation into the formation and subsequent stiuctuial 
alteiation of the temporal bone, it must be boine in mind that this 
skeletal element is, like all the others m the human body, impermanent 
While it is recognized that the larger bones do not continue m the 
same state throughout life, this character of instability has only recently 
been studied in the temporal bone, the latter’s otic capsule and the audi- 
toiy ossicles 

Development of the temporal bone proceeds m a series of waves, 
affecting the several constituent parts at different stages Within a 
few weeks, in the fetus, the otic capsule and the stapes attain approxi- 
mately full size, subsequent giowth is extracapsular and takes place in 
tissues which are destined to be mainly hemopoietic and pneumatic 
But within the capsule itself, especially its fissular part, and within the 
stapes, giadual changes are going on which have to do with histologic 
metamoiphosis rather than with giowth, in the fissula certain of these 
changes are seemingly preparatory to the formation of otosclerotic bone 

1 The photomicrographs were taken at the following magnifications figures 
1, 3 and 5 at 75 diameters, figures 2, 4 and 6 at 750, figures 7, 9 and 10 at 65, and 
figure 8 at 225 The reconstruction shown in figures 11 and 12 was prepared at 
a magnification of 50 diameters (by Dr J E Karabin) , a reconstruction of the 
space enclosed by the fissula in this specimen is illustrated by B J Anson and 
J G Wilson (The Fissula Ante Fenestram in an Adult Human Ear, Anat Rec 
56 383-393 [July] 1933 and Anson and Martin (1935) , the reconstructions shown 

in figures 13 to 15 served as bases for drawings in articles by Anson and Martin 
(1935) 11 and Wilson (1935) i" , they were prepared at a magnification of 125 
diameters 
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Figs 1 and 2 — Photomicrographs of a horizontal section tlirough tlie car of 
an infant 3 months old The area of bone is that part of the labjrinth bounded 
by the cochlea, the vestibule and the tympanic caaity Figure 1 (X 40) represents 
a section through the otic capsule just anterior to the stapes and in the region of 
the vestibular end of the fissula ante fenestram, shoeing the abundance of intra- 
chondral bone and the relation of such bone to the marrow spaces (see especialh 
the small area enclosed by lines) Figure 2 (X600) represents an enlargement 
of the aiea marked out by lines in the preceding figure, showing a finger-hke 
process of the resistant mtrachondrial bone projecting into the loose and ^ascular 
connective tissue of a marrow space The margin of the mtrachondrial bone is 
indicated by a thin line 

In these and the succeeding figures, ant indicates the anterior aspect, h st , the 
base of the stapes , car canal, the carotid canal , cart , cartilage , cochl , the cochlea , 
ctov conn tissue, connective tissue , f cf af , the fenestral extremity of the fissula 
ante fenestram, fissaf, the fissula ante fenestram, int ac meatus or int acoust 
meatus, the internal acoustic meatus, /of, the lateral aspect, lat scmic canal, the 
lateral semicircular canal , med , the medial aspect , mm , mucous membrane , 
modiol , the modiolus , post , the posterior aspect , spn lam , the spiral lamina , spu 
tract, the spiral tract , st I , the stapedial ligament , t c , cav t or tymp cav , the 
tympanic cavity , t e or t e f af , the tympanic extremity of the fissula ante 
fenestram , v , vest or vestib , the vestibule , vc or vef a f , the vestibular extremity 
of the fissula ante fenestram, and vest window or vestib window, the vestibular 
window 
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1 Stapes and VesHhdai Wmdow-~ln middle intrauterine life the 
stapes and the window in the otic capsule which receives the stapedial 
base are as large as they will ever be , but, although full size has been 
1 cached at tins early stage, internal alteration, resulting in modification 
of external form, continues throughout life 

The base of the stapes attains “adult” dimensions in the embryo of 161 mm , 
at this stage the first center of ossification has appeared on the tympanic surface of 
the base, thereafter, while the latter surface becomes fenestrated and the entire 
base hollowed, the vestibular surface remains covered with a layer of hyaline 



Figs 3 and 4 — Photomicrographs, continued, from a succeeding section in the 
same series Figure 3 (X 40) represents a section through the otic capsule in 
the region of the fissula, showing the typical hyaline cartilage (surrounding the end 
of the fissula) , the modified cartilage of the mtrachondnal bone and the endochondral 
bone Figure 4 (X 600) represents an enlargement of the area marked in the pre- 
ceding figure (situated on the lateral wall of the fissula ante fenestram, near 
the -lestibular extremity) At the top of the figure, from the surface inward, are 
observed transitional changes in the alteration of the cartilage cells and the con- 
taining lacunas (at a and h) , toward the bottom are seen further stages in the con- 
version of lacunas into osseous capsules and the manner in which these become 
attached, m pedunculated form (at c), to the surrounding bony wall (at d) A stalk 
with a terminal cluster of cells in lacunas is outlined (at c) 
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cartilage (Anson, Karabin and Martin, 1938 - and 1939 Between the 183 mm 
stage and term, the fenestrated internal wall disappeais, and the base is reduced 
to a relatively flat plate, cartilaginous on the vestibulai, and osseous on the tym- 
panic, surface Although it continues tiiroughout life as a bilaminar plate, cartilage 
gradually gives wav to bone In infantile and juvenile stages the base of the stapes 
is relatively thick, cartilage covering the -vestibular aspect completely and also 
occurring on the tympanic surface m the form of small patches In adult stages, 
however, ossification has advanced to a point at which bone presses through the 
cartilaginous lamina, to appear on its ficc surface as islets, in the adult of 18 
these are small and isolated, and at 57 some have coalesced to produce larger areas 
of bone, while in the subject of 70 bone covers appro\iimtclv half of the surface 
Concurrently, the entire base becomes thinner, both laminas alike being aflectcd 



Figs 5 and 6 — Photomicrographs, continued, from a succeeding section in the 
same series Figure 5 (X 40) represents a section through the region of the fissula 
and the inferior aspect of the vestibular window', showing the arrangement of 
cartilage, intrachondrial bone and lamellar bone on the tympanic wall of the 
vestibule Figure 6 ( X 600) represents an enlargement of the area marked in the 
preceding figure The series of changes noted in figure 4 are here again apparent 
At the right of the field a modified, ossifying capsule is attached to the bony wall 
of the cartilage island by a thin pedicle, m the lower middle, one more thickly 
encapsulated is attached by a broader connection (each outlined) Others have 
become enclosed m the bone and appear as marginal crenations in a marrow space 


2 Anson, B J , Karabin, J E , and Martin, J Stapes, Fissula Ante Fenestram 
and Associated Structures in Man I From the Embrj'O of Seven Weeks to 
That of Twenty-One Weeks, Arch Otolaryng 28 676-697 (Nov ) 1938 

(Footnotes continued on next page) 
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The cruia also attain their full length in the 161 nim embryo, but are still 
solid cartilaginous bais, replacement of cartilage by bone progresses so rapidly 
that in the 183 mm embryo the crura are hollow osseous cylmdeis, perforated by 
vessels along their internal suiface Further resorption converts these hollow 
cylmdric members into channeled structures, with their troughhke excavations 
mutually facing each other Reduction in bulk, however, does not terminate with 
the attainment of sulcate form, since they become somewhat thinner as age advances 

The neck and head of the stapes are still continuous parts of a solid cartilaginous 
cylinder in the embryo of 183 mm, at which stage the crura have become hollow 
columns composed entirely of bone, but in the fetus at teim, cartilage remains 
only on the articular surface of the head, the capital and cervical portions otherwise 
being osseous In the adult a slow process of excavation alteis the form of the 
neck and the head, often resulting in the removal of their superior surfaces 

Keeping pace with the changes which, in their steady advance, so completely 
modify the parts of the stapes, the window which receives the ossicle undergoes a 
similar moiphogenesis The window m eaily embryos is irregulaily triangular, 
the base of the stapes being relatively much smaller than the fenestral space, in 
the embryo of 161 mm it has reached adult dimensions but not the typical adult 
form The window is lined by a rim of cartilage throughout life, this fenestral 
cartilage diminishes as age advances, in old persons being approximately one half 
as thick as it is in midfetal life, yet it is never wholly leplaced by bone Repre- 
senting a persistent portion of the primordial otic capsule, the cartilaginous fenestral 
rim possesses an extension at each extremity, the anteroposterior prolongation 
contains the fissula ante fenestram, the posteromferior one surrounds the fossula 
post fenestram ^ 

2 Seimctrculai Canals — In the embryo of 8 weeks the semicircular 
canals are still encased m caitilage, since their size will have increased 
by five times when maximum dimensions have been attained, “the tre- 
mendous growth and expansion of the canals must take place within 
this firm tissue” (Bast, 1932®) This expansion is accomplished 

3 Anson, B J , Karabm, J E , and Martin, J Stapes, Fissula Ante Fenestram 
and Associated Structures in Man II From the Fetus at Term to the Adult of 
Seventy Years, Arch Otolaryng 29 939-973 (June) 1939 

4 The stapes, vestibular window and neighboring structures are now being 
studied m later fetal stages (3 month to term), by means of senes which have 
been lent by Professor Bast It may be recorded here, after a preliminary study 
of these fetal series, that in the specimen of 147 mm ci own-rump length the stapes 
IS still entirely cartilaginous and that calcification of the cartilage, with concurrent 
deposition of periosteal bone, is under way in the base of the stapes from a fetus 
of ISO mm , while m specimens of 160 and 163 mm excavation of the cartilage is 
already a striking feature At 205 mm , the fenestrated bone on the facing surfaces 
of the crura and on the tympanic surface of the base has been largely removed, 
and new bone covers part of the cartilaginous lamina, the base is completely 
bilaminar in the fetus of 260 mm , at which stage its general structure and form 
are similar to those of the fetus at term During the course of these changes the 
stapes retains the same over-all dimensions , when once bone appears, growth ceases 

5 Bast, T H Development of the Otic Capsule I Resorption of the 
Cartilage m the Canal Portion of the Otic Capsule m Human Fetuses and Its 
Relation to the Growth of the Semicircular Canals, Arch Otolarjng 16 19-38 
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through a wide destiuction of the cartilage situated behveen the aics 
of the canals, a localized dediffeientiation of cartilage at the advancing 
maigin of each canal with concuiient rebuilding of caitilage at the 



Figs 7 to 10 — Photomicrographs, horizontal sections through the fissular area 
in the ear of a fetus at term Figure 7 (X 39) represents a section through the 
tympanic extremity of the fissula ante fenestram, cartilage has replaced the earlier 
connective tissue of this lateral fissular orifice Figure 8 (X 135) represents an 
enlargement of the area indicated in the preceding figure, showing the histologic 
succession of tissue at the margin of the cartilage mass The letters indicate stages 
substantially as in figure 4 Figure 9 (X 39) represents a section through the 
auxiliary, or fenestral, orifice of the fissula, here, likewise, cartilage occupies the 
opening Figure 10 (X39) represents a section through the vestibular evtremitv 
of the fissula , connective tissue remains at this medial orifice 
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opposite 1 eceding margins Approximately maximum growth, according 
to Bast, is reached in the midfetal stage, when ossification centers make 
their first appearance m the otic capsule This means that, like the 
stapes and the vestibular window, the canalicular portion of the capsule 
IS as large as it will ever be at the time the fetus is entering the second 
half of its peiiod of intrauterine development ® 

3 Cochlea — The cochlea, too, is approximately as large in the 
fetus of months as it will be in the adult and therefore belongs 
m a category with the portions of the ear already described A slight 
enlargement may occur through expansion of the shell into the marrow 
space which legularly surrounds the cochlea m the late fetus and which 
still persists in the ears of some infants and children This space 
matches roughly the form of the cochlea Its outer wall is endochondral 
bone, Its inner is hyaline cartilage and intiachondnal bone (see herein- 
after) The latter tissues and the space which bounds them externally 
are reduced as age advances — ^perhaps partly by expansion of the cochlea 
through rebuilding of its wall"^ But since such growth, if it occuis 
at all, must be moderate, it may be said of the entire otic capsule that 
ossification is a process of diffeientiation unaccompanied by enlarge- 
ment , unlike skeletal elements generally, it does not bi oaden or lengthen 
during the stage m which its cartilage is being replaced by bone 

4 Fissula ante Penestram — ^In the area of the otic capsule just in 
front of the vestibular window, between the latter and the cochlea, is 
situated a stripe of connective tissue, continuous externally with the 
submucosal connective tissue and internally with the perichondrium or 
peiiosteum of the vestibule, this fibrous seam in the bone occupies a 
channel termed the fissula ante fenestram Like the capsule, of which 
it IS a constituent part, the fissula has acquired adult dimensions when 
the fetus has but reached the halfway mark in its intrauterine life ® 
Typically m specimens of tempoial bone from adults, the fissular 
channel begins in a small opening on the medial tympanic wall just 
anterior to the vestibular window (fig 11, at arrow) , extending at 
first mwaid toward the cochlea, it next turns backward upon itself, 

6 The early attainment of full growth by the capsule and the ossicles is a 
striking phenomenon when it is considered that the weiglit of the human body will 
increase by fourteen times between the middle of fetal life and birth and by 
approximately three hundred times between the former stage and that of the 18 
year old adult 

7 A study of the changing character of the tissues which form the immediate 
wall of the cochlea is in progress It is hoped that, through the preparation of 
reconstructions of the constituent tissues, something may be learned about the 
function of mtrachondnal bone 

8 In point of fact, owing to individual lariation. the diannel may actually be 

to some adults (Anson, Karabm and klartin, 1939,3 figs fio 
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descending as it does so it ends on the anterior wall of the vestibule 
at 01 iieai the point of conriiiinty of the latter with the scala vestibnh 
of the cochlea (fig 13, at ariow, also, figs 1. o and 5) A ariation in 
form and sire is common. It may be shoit and shthke oi long and 
tortuous , it may be thin or bulbous 

Blit moie important than ^allatlon in shape of the fissiila is \ana- 
tion m contents (see the paiagraph headed ‘Tiimaiy Cartilage ') The 
aiea is commonh found to be m a state of histologic flux \^AA ilsoii. 
1935 The most striking result of cellular disequilibrium is the pro- 
duction of unusual tissues foi example the osieopoiotic type of bone 
piesent ni cases of otoscleiosis (Anson and Alartin 1S\^5 

The bone enclosing the hssiila often measures not moie than 0 5 mm 
in u idth 1 2 mm m length and 1 6 mm in height, but in spite of 
the small sire gieat interest attaches to its histologic fate since it is 
heie that sclerotic bone occurs uith such frequency that the legion has 
come to be know n as the ‘‘site of predilection for otosclerosis Small 
as is the lissula the r estibular window is but little larger ; consequenth . 
any defoiming cftect which changes, initially fisstilar may hare on the 
neighbonng window' will be vitalh iiupoitant Newly formed bone 
by encroaching on the space, will i educe the excursion of the stapes 
and thereby cause a loss of acuity in hearing Although it is recognized 
that these alterations aie not ‘pathologic m the sense in which the 
term is employed in the description of sa\ osteosarcoma they never- 
theless pioduce lesults which certainly aie abnormal In order to 
appreciate these effects fully, it is necessary to think in terms of slow 
progiess, unlike the dramatic advance which marks the spread of neo- 
plasms, and to recognize that alterations in structure which would be 
inlinitesimal in the gross pathologic pictuie of other members are heie 
of gia\e importance 

The legion of the fissula ante fenestiam is then, one of vital 
importance, since spongioiis foci, appearing oiigmally in relation to the 
fissula may spiead into the fenestial space and so iinolve the base of 
the stapes In order to understand the principles of fissulai morphologv 
it is necessary first to re\ lew' the stages in the deielopment of the capsular 
bone and m the foimation of the special gioup of tissues in the teiiitori 
of the fissula 


9 Selected specimen-; exhibiting \'iuch m form, tennnntions mid content? 
ha\c been described In Tii^t and In Wilson \n?on and assoaates in articles which 
will be reloi rod to hoieinaftcr The fis?nla i? not infrecjnently incomplete lacking 
one 01 both oiificc? The extremities of the fis?iila nny open not neai the ^es'- 
tihnlar window but into the scmicunl for the ten?or hmipani muscle the a estibular 
orifice iiiaA open not into the Aestibule proper but into the scala 

10 Wilson J G Fissula Ante Fenesirain and the Adiaccnt Tissue in the 
1 Inman Otic Capsule Acta oto-lar\ng 22 3S2-eS9 1035 


11 Anson B J and Martin J Fissula Ante 
Contents m Earlv Life, Arch Otolarvng 21 *303-323 
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Figs 13 to IS — ^Reconstructions of fissulai contents , X 42 Figure 13, a medial 
view of the reconstruction, shows connective tissue and cartilage Figure 14, an 
anterior view, shows cartilage Figure IS, a medial view, shows cartilage (stippled) 
and sclerotic bone 
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The cartilaginous otic capsule of the primitive chondrocranium is 
converted into an osseous case through the production of bone fiom a 
number of centers of ossification 

Withm each of the centers of ossification, as shown by Bast (1930),^“ a succes- 
sion of changes occurs, some of which match those which take place in any long 
bone in the human body, while others are peculiar to the otic capsule 

Periosteal (or perichondrial) bone appears first, in the form of a layer investing 
the primordial cartilage, its matrix is deposited by cells derived from the peri- 
chondrium of the otic capsule, it closely resembles in every respect the comparable 
tissue of any developing long bone 

The enveloping plate thus constructed is foraminous, permitting the entrance 
into the subjacent cartilage of buds of vascular tissue, whose souice is, again, tlie 
perichondrium Individual cells from the osteogenetic buds invade lacunas of the 
necrotic cartilage and excavate the latter tissue Then, as in membrane bone 
generally, endochondial (or primary) bone is produced in the excavated spaces 
Usually It remains in the capsule throughout life, little of it being replaced by 
haversian (or secondary) bone 

A third and special type of bone is formed in the capsule, as a result of the 
rapidity of invasion When the osteogenetic buds become vascular, their growth 
is exceedingly rapid , sufficient time, apparently, is not allowed for complete removal 
of the cartilage matrix As a result, areas of hyaline cartilage are left standing 
between the invasive buds The lacunas of the partially destroyed cartilage are 
invaded by the cells of the osteogenetic buds , these, becoming osteoblastic, deposit 
bone around themselves on the wall of the lacunas, giving to the tissue the appear- 
ance of a calcified cartilage These cartilage islands (interglobular spaces, or 
“intrachondrial bone” of Professor Bast’s descriptions) are to some extent 
destroyed, osteoclasts excavate a channel through the calcified wall, removing the 
matrix and contained cells and replacing the calcified cartilage with endochondral 
bone Since intrachondrial bone is, generally, not as widely distributed in the old 
as in the young, it seems safe to assume that this process continues in postnatal 
stages 

The process of ossification of the otic capsule begins in about the 
sixteenth week of intiauterme life Centers appear m rapid succession 
and fuse to produce a complete osseous capsule in the fetus of approxi- 
mately 22 weeks (Bast, 1930 The fissular region, however, is slow 
to ossify, appearing as a considerable mass of cartilage m the fetus of 
21 weeks (183 mm ) , it extends fiom the cartilaginous rim of the 
vestibular window to the cochlea, forming pait of the latter’s postero- 
lateral wall (Bast, 1930,^^ figs 25 and 27, Anson, Kaiabm and Martin, 
1938,2 figs 20 and 21) At the core of this seam of cartilage is a strip 
of connective tissue which extends through the capsular wall from the 
tympanic to the vestibular surface , on the outer aspect of the cartilage 
IS an investment of periosteal bone from which project trabeculate 
formations of endochondral and intrachondrial bone The osseous shell, 

12 Bast, T H Ossification of the Otic Capsule in Human Fetuses Publication 
121, Carnegie Institution of Washington, 1930, Contrib Embryol 21-53-82 (June) 
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by accietion, becomes pait of the geneial petious mass, the caitilage is 
seemingly reduced in bulk by slow conversion into “cartilage islands ” 

Established, then, at the midfetal stage is the association (in the 
small area just in front of the vestibule) of fibious, chondral and 
osseous tissues Connective tissue is embedded m cartilage, the lattei 
IS encased in bone (figs 1, 3, 5 and 10) 

These tissues, initially present, and othcis, which in some specimens 
replace them, will now be discussed 

(o) Connective Tissue Connectne tissue is the usual occupant ot 
the fissular channel It is formed by a process of dediflcrentiation of 
the caitilage composing the piimordial capsule (Bast, 1930^-), the 
process is similar to that which occuis in the evpanding canalicular 
area, as has been described Whether examined in the late fetus or in 
the old adult, it is found to be but slightlj' vascular At its margins the 
fibious tissue passes gradually into cartilage oi bone, through a peri- 
chondiium or a peiiosteum as an intermediary tissue 

(b) Pi unary Cartilage That part of the original capsulai tissue 
111 w'hich the connective tissue is embedded persists as a more or less 
complete chondral tube throughout life (figs 1 to 6) Large m the 
183 mm fetus (Anson, Karabin and Mai tin, 1938,- figs 20 and 21) 
It regularly deci eases m thickness as age advances The cartilage is 
appaiently taken over into endochondral or mtrachondiial bone b} 
slowly progressing osteogenesis, since in some old subjects it remains 
as a readily distinguishable layer only at the vestibular extremity of the 
fissula, still continuous, how'cver, with the fenestial cartilage (Anson, 
Karabin and Martin, 1938,- figs 22 and 23) , through the body of the 
fissula and at the latter’s tympanic orifice in such instances the fibrous 
tissue rests directly against the osseous tissue of fissular wall 

(c) Calcified Cartilage (Cartilage Islands) Pait of the wall of 
the fissula in late fetal and in postnatal stages is composed of intia- 
chondrial bone Wheie the piimordial cartilage persists as a tube 
external to the connective tissue and mteinal to the bone, the intra- 
chondrial tissue — midw^ay m structure between caitilage and true bone 
— exists as a stratum of varying thickness on the outer aspect of the 
cartilaginous tube As has been explained this mtei mediate type of 
tissue IS formed thiough the ossification of remnants of caitilage wdiich 
were left undestroyed by the invasive osteogenetic buds , thus sequest- 
eied during the period of fetal development, it endures, as a histologic 
half-caste, in the otic capsules of persons 70 and 80 yeais of age 

13 The histologic mechanism by which a cartilaginous matrix is converted into 
a “bone within cartilage” has been fully described by Bast (1930) The persistent 
hyaline cartilage is gradually converted into a peculiar sort of calcified tissue, 
osteogenetic buds, derived from the perichondrium, invade the lacunas, to replace 
the cartilage cells and deposit a bony shell around themselves on the inner aspect 
of the original lacunas 
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In the region between the cochlea and the vestibular window (i e , 
the fissular region), this h}brid tissue is especially abundant, but from 
a site in the fissular w^all it may extend deeply into the surrounding 
capsule (fi§^s 3 to 8) In passing from the chondral lining of the 
fissular space into the deeper tissue, a gradual histologic transition is 
encountered, beginning wnth cartilage and ending m true bone, the 
intermediate tissue being the "caitilage islands ” In the layers border- 
ing the fissular channel the cartilage cells he in t} pical lacunas, composed 
of hyaline material homogeneous in textuie Nearer the bone the 
lacunas are larger and the intracellulai material more deeply stained 
Where cells are actuall} related to bone (as at the margin in fig 4) 
they are encapsulated by a tissue w’’hich is definite!} osseous Various 
degrees of inclusion are frequently seen in the same section (figs 5 
and 6) , attachment may consist of a narrow^ pedicle or of a broad stalk , 
finally the cell may be buried in bone, so that, wuth its neighbors, it lends 
an appearance of crenation to the periphery of the cartilaginous area 
The cartilage is avascular, wdieiever vessels occur they are surrounded 
by bone, although this osseous rim is in some instances exceptionally thin 

Once formed, the intrachondi lal bone is apparently a more resistant 
tissue than the endochondral bone, frequently it is found projecting 
prominently into the marrow^ spaces as tonguehke or finger-like pro- 
longations, continuous wuth collections of the same tissue rvhich are 
embedded in the oidmary bone of the capsule (figs 1 and 2) The 
jagged form of these projections indicates that some process of hah- 
steresis has been operative, but less successfully against the intra- 
chondrial than against the endochondral bone 

These persistent remnants Of cartilage — changed fiom their original 
form wnthout loss of histologic identity — ^r’^arj in abundance in different 
persons of the same age and m persons of different ages Usually, they 
are more widely distributed in late fetuses and in children than they 
are in old adults , m the ears of both the } oung and the aged they are 
likely to be most plentiful in the innermost layers of the otic capsule, 
lying adjacent to the labyrinthine wall, the “islands” are often con- 
centrated in that portion of the wall wdiich, intervening between the 
cochlea and the vestibular w indow^ houses the fissula ante fenestram 

14 This particular phase of capsular metamorphosis is being studied in a large 
number of series representing ages between that of the late fetus and that of the 
adult of advanced jears It maj be stated now, howeier, that the differences 
noted in the abundance of the mtrachondrial bone are probably established during 
the ossification of the otic capsule As Professor Bast nas pointed out, m recent 
discussion of our otologic studies, the destruction of cartilage is exceedingly rapid 
m the otic capsules of some fetuses and slow in those of others, tvhen it is 
rapid, few islands of cartilage remain to ser^e as a framework for mtrachondrial 
bone, uhen it is slou, such patches persist to behave as nuclear center, for th- 
deposition of bone 
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When, as has been previousl} mentioned, the cai tilagmous lining 
of the fissular channel is poorly represented, intiachondral bone is 
likewise spaiingly distributed in the immediate wall of the fissula 
Whether replaced through a taidy piocess of osseous encroachment or 
sparsely present from the fetal period onward, the intrachondrial tissue 
IS still usually to be found at the vestibulai extremity of the fissula ante 
fenestiam In such cases, -which ordinal ily arc those of old adults, the 
fibrous content of the fissula rests against the bone except at the medial 
fissular orifice, where cartilage inter\enes 

(d) Endochondral Bone The true bone of the fissulai region is 
primary bone, like that -which makes up the bulk of the entire capsule 

As Bast has shown, ossification of the otic capsule is progressing rapidly in 
the 161 min stage, in the fissular region it begins on the medial tjmpanic wall 
and extends into the cartilage tow aid the fissular tract of connects e tissue (Bast, 
1933,1^ figs 9 and 10) In the fetus of 210 mm periosteal (perichondnal) bone 
has spread to the w'alls of the aestibule and the cochlea and along the course of 
the fissula (Bast, 1933,^“ figs 13 to IS) In the 305 mm fetus endochondral bone 
IS beginning to obliterate the primitnc mat row' space bounded bj the tjmpanic, ves- 
tibular and cochlear plates of perichondnal bone (Bast, 1933,^'* figs 21 to 24) Part 
of this endochondral bone is deposited on the intrachondrial tissue, the latter then 
remains in the form of islands when endochondral bone has largely displaced 
marrow 

Modification of the bone next ensues, and it soon becomes impossible to dis- 
tinguish the two tj'pes, w'hich during the period of fetal ossification were character- 
istic in position and configuration 

In respect to density, the capsulai bone, m postnatal stages, exhibits 
striking variations, in some specimens the bone is "petrous,” con- 
taining few marrow spaces, -while in others mairow spaces are large and 
numerous and the intervening trabeculae small Occasionally, the 
marrow occupies large cavities continuous with the space of the fissula 
ante fenestram (Anson and Martin, 1935,^^ fig 58, Wilson, 1935,^® 
fig 10) It IS conceivable that within the otic capsule marrow spaces 
increase with advancing age, to produce a condition of rarefaction 
comparable with that occuiring in the stapes 

{e) Secondary Cartilage The fissular tube of piimar)' cartilaginous 
origin IS relatively bulky at the midfetal stage, as already described, it 
extends anteriorly to the cochlea and forms part of the latter’s wall 
In later stages this cochleai extension is replaced by bone and the 
fissular cartilage reduced to surround a fibrous core 

While the original cartilage which forms the w'all of the fissular 
channel is thus progressively encroached on, new cartilage, in the form 
of a solid mass, may c^me to occupy all or part of the channel, replacing 

15 Bast, T H Development of the Otic Capsule II The Origin, Develop- 
ment and Significance of the Fissula Ante Fenestram and Its Relation to Oto- 
sclerotic Foci, Arch Otolaryng 18 1-20 duly) 1933 
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the original connective tissue Such replacement occurs commonly in the 
late fetus, the infant and the child In a recent examination of twenty- 
seven senes of temporal bones fiom fetuses at teim, infants and 
children (to the age of 10 years) the fissular tract m 46 was found to 
be occupied by a cartilaginous mass The foim of such chondral 
masses has been described and figmed by Anson and Martin (1935),^^ 
Wilson (1935)"« and Bast (1936) 

As shown by Bast (19361,^® the cartilaginous masses of secondaiy 
formation appear for the first time m older fetuses, the earliest stage 
in which one was noted was a fetus of 180 mm (21 weeks) The 
manner of its origin and spread and the mechanism by which it is 
subsequently reduced in bulk or replaced by a more active tissue will 
now be considered 

The new cartilage, which, as a secondaiy giowth, comes to occupy 
a fissular channel once filled with fibious tissue, is deiived from the 
dormant shell of similar tissue which lines the channel (Anson and 
Martin, 1935^^, Bast, 1936^®), there being a giadual histologic transi- 
tion from penchondnal connective tissue to newly foimed cartilage 
Bast (1936) stated that this replacement is an attempt on the part of 
the bone to reduce the extent of the fissular space, since the activated 
cartilage appears at an embryologic age when ossification of the capsular 
cartilage should have been completed and later may undergo ossification 
marginally 

In the temporal bone from a child 2 years old the occurrence of 
precociously developed cartilage within the fissular space makes clear the 
manner in which the new tissue gradually displaces the original con- 
nective tissue of the fissula to produce a chondral nodule within the 
bone between the cochlea and the vestibular window At the tympanic 
orifice the new cartilage bulges into the semicanal of the tensor tympanic 
muscle, at the vestibular extremity it pushes toward the mouth of the 
orifice, where some of the original connective tissue still remains, at 
intermediate points it presses into marrow spaces (fig 14, dark areas) 
At each extremity of the mass there is a gradual transition from peri- 
chondiial connective tissue into newly formed cartilage 

Of a different order, of course, is the cartilage which lines the 
fissular orifice and against which the newly formed cartilage lies; it 
IS mature tissue which has been present in this locality from the stage 

16 Bast, T H Development of the Otic Capsule III Fetal and Infantile 
Changes m the Fissular Region and Their Probable Relationship to the Formation 
of Otosderotic Foci, Arch Otolaryng 23*509-525 (May) 1936 

17 It should have become clear to the reader that the fissula m histolo<^ic 
preparations is never a true fissure Presumably because the fissula ante fenestrL 
was first studied in dried bone by the simple method of probing, the structure is 
spoken of as if it were a true space (see bibliography in Bast, 1930 ^ 2 ) 
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of embiyonic formation It passes imperceptibly into the intra- 
chondnal bone ^^hlch intervenes between the mass of }oung cartilage 
and the bone (figs 7 and 8) , at no point does the mature cartilage of 
the fissular shell or the mti achondi lal bone pass by an intermediate 
transitional tissue into the 3 'oung (actuated) cartilage which occupies 
the fissula It may, thei efoi e, be said that the cartilage m manj } oung 
specimens occuis not onh as a parietal investment for the connective 
tissue of the fissula but as a nodular mass also, which partially or wholly 
replaces that itssue 

Occasional!} the nodule is situated above the level of the tympanic 
oiifice of the fissula In a fetus at term, for example, the low'er portion 
of the fissula terminates above and below in orifices that are occupied 
b} connective tissue (fig 13), but in an upw’ard extension of the channel, 
two thuds as long as the fissula pioper, the activated cartilage occurs 
as a disci ete mass Assumedl}, in furthei spiead, the cartilage would 
have taken the place of the connective tissue from the tympanic to the 
vestibulai extremities 

The cartilage mass is related, in some specimens, not onl} to the 
tympanic extremity (fig 7) but to an auxihaiy fenestral extremity 
(fig 9) where it is mergent with the lining of the lestibular window, 
as m the specimen illustrated, it frequently fails to reach the vestibular 
orifice (fig 10) Here again the new' cartilage is set oft sharply from 
the fissular shell, the tissue of the lattei, however, passing by gradual 
transition thiough intrachondrial bone into the endochondral bone of 
the capsule (fig 8) — w'all and content lemaining separate entities 

The tissue of the chondral nodule, haiiiig replaced the fibrous poi- 
tion of the fissula, undeigoes alteration within its own mass Once 
formed, its matrix changes character, staining deeply w ith hematoxylin , 
since this is wdiat happens in cartilage gcneially just prioi to invasion 
by osteogenetic buds, it appears that the cartilage “has reached the final 
stage preceding the piocess of ossification ” Supportive evidence is seen 
“in some of the older ears, in w’-hich the cartilage mass is being replaced 
by osteoid tissue or even by intrachondrial bone” (Bast, 1936^®) 
Through the operation of such a process the occurience of isolated 
masses of cartilage is explained (Anson and Martin, 1935,^’^ figs 46 
to 49) , in such cases the channel is incomplete, the expected site occupied 
by endochondral bone and discontinuous chondral nodules 

18 It IS present opinion that the fissula is not as frequently obstructed in the 
old as in the young — a baffling circumstance, if true But it is not aefinitelj estab- 
lished that the regular content of the adult fissular channel is connective tissue 
The fissula is now being studied in a large series of sections, and in the following 
three groups fetuses at term to children of 10 to 12 years, older children to 
young adults (21 years) and adults to the age of 80 A comparison of types bv 
ages should put light on the problem of the ultimate fate of the fissular tissues 
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Except foi local piotrusion of the cartilage into mairow spaces 
opening on the fissiilar wall (fig 14), there is no indication that the 
activated tissue invades the sunoundmg capsule, so far as obseived, it 
never occasions atiophy of the fissular shell 

(/) Sclerotic Bone When sclerotic bone occuis within the con- 
fines of the fissula, however, the primar}^ bone of the otic capsule may 
be leplaced to some extent, since this new osseous tissue is mildly inva- 
sive, spieadmg, it may replace the quiescent cartilage of the vestibular 
window and appear m close proximity to the base of the stapes (Wilson 
and Anson, 1933,^° plates I and IV, Bast, 1933,^'’ fig 36) 

In a specimen from an adult 18 years old the fissular area is remark- 
able foi the manner in which it is occupied by a lump of sclerotic bone 
(fig 15) At the mfeiior fissular extremity fibrous tissue gives way 
to caitilage, the lattei then merging with vascular, spongy bone of the 
scleiotic type, which extends anterosupeiiorly toward the cochlea The 
mass IS stiikmgly iriegular, bearing numerous projections At the 
tympanic extiemity, the sclerotic bone is exposd to the mucous mem- 
brane without the intei mediation of caitilage oi connective tissue, here, 
as well as at the vestibular extremit}^ the fissular channel is still lined 
by cartilage Had the fissula in this specimen possessed an auxiliary, 
01 fenestral, orifice (fig 9) and had the new scleiotic bone followed 
such a preexistent channel, invading the vestibular window, fixation of 
the stapes would have resulted from impingement of the scleiotic bone 
on the stapedial base 

It is quite conceivable also that the newly formed cartilage (fig 9), 
were it to protiude into the vestibular window, as it has m other speci- 
mens been observed to project into the semicanal of the tensor tympani 
muscle, might embariass the stapes in its excursion, calcification of the 
tissue within the stapedial (annular) ligament would, of couise, result 
111 fixation of the stapes 

5 Fossida post Fenesti am — The fossula post fenestram is generally 
similar to the fissula ante fenestram in development and in structure 
(Bast, 1938"°), but it IS usually smaller The fossula, according to 
Bast, IS less fiequent m occurrence than the fissula, being piesent in 67 
per cent of the ears studied, in only 25 per cent of the eais possessing 
a fossula is the channel complete, i e , extending through the wall of 
the otic capsule without interruption from the vestibule to the tympanic 
cavity So far as observed the fossula does not display a similar variety 
of tissues it does not contain activated cartilage or sclerotic bone For 


19 Wilson, J G , and Anson, B J Form and Structure of an Area of Otitic 
Sclerosis in the Temporal Bone of an Adult, Arch Otolaryng 18 291-297 (Sept) 


20 Bast, T H Development of the Otic Capsule 
Fenestram, Arch Otolaryng 27 402-412 (April) 1938 


IV The Fossula Post 
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this diffeience between the fissula ante fenestram and the fossula post 
fenestiam we aie unable to offer an explanation 

6 ExUacapsulai Tissues — Fiom measurements made on a collection 
of skulls we find a marked increase of the petrous poition of the tem- 
poral bone between fetal and adult stages, its length in the adult is 
one and a half times as great as that of the bone in the fetus at term, 
its width IS vntually doubled Ihus, while the essential portions of 
the contained labyrinth remain unalteied aftci the fetal size is attained, 
the encapsulating bone undergoes maiked increase in dimensions 

The enlargement of the petious portion is due almost entirel} to 
increment m tissues external to the otic capsule, since the “adult” 
dimensions of the combined cochlear and canalicular portions arc attained 
in midfetal life But between the later fetal and the early jinenile stages 
an extensive mass of pneumatic and mariow tissue is added, chiefly to 
each extremity of the primitive capsule, the addition at the anteiomedial 
extremity (so-called apex or tip) being especiall} striking In a 
case already repoited on, the air cells almost completely sui round the 
carotid canal, extending from the very tip of the petrous portion to 
the cochlear area, in the latter situation they he on both medial and 
lateral aspects of the coclilea, immediately against the bone of the otic 
capsule, communicating with the tympanic cavity on one side, the\ 
extend across the bone to its inner table on the opposite side The highh 
trabeculate character of the bone and the vascular nature of the sub- 
mucosal and marrow tissue no doubt account for the rapid extension 
of these exti acapsular areas 

CONCLUSIONS 

The temporal bone, as a whole, exhibits a pi ogressive set of changes, 
which continue through the life of the subject They belong in two 
categories, giowth and internal alteration in the otic capsule and the 
associated stapes 

21 The air cells are abundant m the young child, indicating that development 
in early postnatal stages is rapid At present we are studying these cells in repre- 
sentative specimens of several age groups, we have already presented an account 
of their wide distribution in the child of 4j4 j'ears (Anson, B J , Wilson, J G , 
and Gaardsmoe, J P Air Cells of Petrous Portion of Temporal Bone in a Child 
Four and a Half Years Old, Arch Otolar 3 mg 27 S88-60S [May] 1938) Wax 
plate reconstructions are being prepared from represenative series in order to demon- 
strate the form and topographic relations of the cells satisfactorily 

22 The anatomy of the petrous portion of the temporal zone exclusive of the 
otic capsule and its contents has been presented in an excellent article by S R 
Guild (Normal and Pathological Anatomy of the Petrous Pyramid, Tr Am Otol 
Soc 25 165-179, 1935) , therein are considered the framework of the pars petrosa, 
the marrow and the air cells which are contained within it and the nerves and 
vessels which traverse it en route to destinations outside the temporal bone 
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The several centers of ossification which give rise to the otic capsule 
have coalesced in the midfetal stage, 3^et the petrous portion continues 
to enlarge, pneumatic and marrow tissues being added after biith, the 
mass of the encapsulating element increasing while that of the contained 
labyrinthine core retains essentially fetal dimensions 

Similaily, the fenestial opening (vestibular window) in which the 
base of the stapes lests has attained adult dimensions duiing the first 
half of fetal life , so also has the stapes itself Yet the rim of hyaline 
cartilage which lines the window is giadually reduced m breadth and 
thickness as age advances, being much thinner in the old adult than 
in the fetus of 4 or 5 months Concurrently, the stapes is changed m 
eaily fetal stages from a cartilage having a solid base, crura and head 
to one of much more delicate structure, predominantly osseous — possess- 
ing crura of troughed foim, an excavated head and a thin bilammar 
base Replacement of cartilage by bone then continues slowly through- 
out life 

These structural alterations in the window and the ossicle are accom- 
plished without change m over-all dimensions In the same category 
belong the fluctuations which mark the special aiea of the otic capsule 
situated between the vestibular window and the cochlea , hei e is situated 
the fissula ante fenestram, and heie occur abnormal changes with such 
regularity that the area is referred to clinically as the “site of predilec- 
tion” for otosclerosis Although the entire region of the fiussla may 
not exceed 1 cu mm , it is nevertheless the scene of histologic reconstiuc- 
tion profoundly important to the subject 

The fissula ante fenestram is typically an irregular channel through 
the temporal bone situated in front of the vestibular window, in the 
cleaned skull it is an open channel, admitting a bristle, but in the natural 
state It is occupied by fibrous tissue Its immediate wall is foimed by 
cartilage, which, like the cartilaginous content of the stapes or the 
chondral lining of the vestibular window, is a remnant of the originally 
larger collection of the same tissue, gradually encroached on by bone 

But the changes are not meiely those of slow replacement of one 
tissue by another, certain other, more rapid alterations occur, which 
mark the area as histologically unstable These seem to be related funda- 
mentally to the secondaiy formation of hyaline cartilage, derived from 
the cartilaginous dining of the fissular channel Displacing the fibrous 
tissue of the fissula, the nodule of newly formed tissue extends through 
the length of the original channel , it may not only extend to the regular 
tympanic and vestibulai orifices but also occupy the auxiliary opening 
at the vestibular window Under these circumstances the cartilaginous 
lining of the fissula and the encapsulating bone are the site of only the 
slightest activity Here an intermediate tissue is piesent, derived from 
hyaline cartilage but usurped by bone, this tissue, formed initially as 
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caitilage, ]S invaded b}' osteoblasts, -whicli coineit the matrix into a 
calcified stuictuie Seemingl}' lesistant to lapid change, this hybrid 
tissue (“intiachondiial bone" oi “cartilage islands"), giadually incoi- 
poiated into the wall of the fissula, remains readily distinguishable from 
the mass of activated cartilage, when such ocelli':, one is quiescent in 
chaiactei and constitutes pait of the fissulai i\all, the other is actne 
and is situated within the fissular channel , the} seem independent, the 
less active being resistant to the moic actne tissue 

But within the fissular channel another t}pc of tissue occuis ivhich 
IS sufhcientl} invasive to replace, m succession, any fibious tissue remain- 
ing in the fissular channel, the newly formed cartilage located there, 
the oldei hyaline cartilage and intrachondrial bone of the fissular wall 
and linall} the endochondial bone which immediately borders the fissular 
wall This mildly invasive tissue, much moie \dsculai than the other 
tissues of the otic capsule, spreads be)'ond the normal confines of the 
fissula, occasionally to reach the anterior wall of the icstibiilar window 
and to 1 educe the lattei’s space After having taken the place of the 
hyaline caitilage wdiich forms the primordial fencstral w’all, the sclerotic 
bone, should it impinge on the base of the stapes, would fasten the 
ossicle w ithin the window 

The total aiea affected by these processes is relatively small, so that 
an otosclerotic nodule of minute piopoitions ma} piofoundly alter the 
equally small window' and stapes , it is, so to speak, a pathologic process 
on a diminutive scale 



CONGENITAL CYSTS OF THE LARYNX 

REPORT or A CASE 
GORDON B NEW, M D 

AND 

JOHN B ERICH, MD 

ROCHESTER, MINN 

Congenital oi embiyonic cysts of the laiynx aie of interest to the 
laryngologist pnmaiily hecause of then extieme larity In fact, any 
type of cyst is seen lather infieqiiently m this legion Of 722 cases 
of hemgn laijngeal tumois enconntei ed at the Mayo Clinic prior to 
1938, only 35 were cases of cysts, and m hut 1 was the c}st of emhiyonic 
origin This case was leported previously ^ Since then we have 
encountered 2 othei cases of congenital cysts of the larynx, of which 
we wish to mention 1 and to report the other at this time 

Cysts of the laijnx are of thiee types, namely, mucous, hemoirhagic 
and congenital Most common are the mucous cysts, then etiology 
undoubtedly points to an inflammatoiy basis which lesults m an obstiuc- 
tion of the ductal portion of a mucous gland Because of this atresia, 
the mucus is unable to escape and accumulates within the glandular 
lumen The effect of such a piocess is the production of a cyst If the 
tumor does not become too greatly distended with mucoid secretion, 
the normal columnar or cuboidal glandular epithelium will be retained 
as the lining of the cyst However, as the tension of the contained fluid 
increases, the epithelial cells become markedly flattened With furthei 
expansion of the cyst, atrophic changes occur in the epithelium, which 
finally disappears altogether This process affords an explanation as to 
why the great majority of mucous cysts, on removal, aie found to be 
lined not with epithelium but with a smooth layer of fibrous connective 
tissue, the growth of which is stimulated by the irritative effects of 
abnoimal tension Although mucous cysts may occur anywhere within 
the laiynx, they aie encountered most frequently, as would be expected, 
m the vicinity of the epiglottis, where the mucous membrane is abun- 

From the Section on Laryngology, Oral a^d Plastic Surgery, the Mayo Clinic 
1 (a) New, G B Cysts of the Larynx, Journal-Lancet 3 7 99-102 (Feb 15) 
1917 (6) New, G B, and Ench, J B Benign Tumors of the Larynx A 
Study of Seven Hundred and Twentj^-Two Cases, Arch Otolar^mg 28 841-910 
(Dec) 1938 
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dantly supplied with mucous glands Man} mucous C}sts in the larynx 
reach significant dimensions, but few, if an}, attain the large propor- 
tions of a congenital cyst 

Although uncommon, hemorrhagic c} sts occui much more frequently 
m the laiynx than do those of cmbr}onic origin After an extravasation 
of blood into the tissues, if the blood is not absorbed, fibroblasts may 
proliferate and foim a soit of connective tissue capsule aiound the clot, 
by this sequence of ph}Siologic activities, a hemonhagic cyst is dc\ el- 
oped Such cysts are never lined with epithelium and usually contain 
coagulated blood oi thin seious fluid with a small amount of fibrin 
Hemoirhagic cysts, which aie generally dark led or bluish, occur w'lth 
few exceptions on the vocal cords This is explainable b} the fact that 
the vocal cords, more than an} other part of the larynx, aie subjected 
to traumatic injuries through overuse oi misuse of the \oicc 

Laryngeal c}sts of the mucous and hemonhagic ^arlctles are not 
true tumois, that is, they aie composed of cells which fulfil no physio- 
logic function On the contraiy, they represent the physiologic cul- 
mination of tiaumatic or inflammatoiy processes Embryonic cysts m 
the larynx, on the othei hand, are genuine neoplasms 

The etiology of these congenital C}sts has attracted our attention 
Many hypotheses have been advanced to explain then development A 
number of years ago, Schneidei - bi ought foi th the h} pothesis that such 
tumors aiise fiom displaced embryonal cells wdiich take part in forming 
the appendix of the ventricle, and Louys ® expi essed the opinion that 
they aie derived fiom the mesodeimal tissue of the branchial arches 
After considerable study, w^e are inclined to believe that Schneider’s 
hypothesis is correct A microscopic examination of the w'all of the 
congenital cyst which we removed levcaled a lining composed of 
stratified columnar epithelium containing mucous glands, wdieieas the 
subepithelial tissues weie markedly infiltrated wuth l}mphocytes (fig 1) 

At fiist the question aiose m our minds as to the probability of 
this cyst’s actually being a branchial cyst, since the larynx is formed 
from the fourth and fifth branchial arches It w^ould appear logical that 
a branchial cyst could occui as readily mesial to the thyioid cartilage as 
externally Microscopically, both types of cysts bear some points of 
resemblance, since both may be lined wuth stratified columnar epithelium 
However, m the walls of bianchial cysts there are aggregations of 
lymphoid tissue that contains germinal centeis In our laryngeal cyst, 
no such lymphoid tissue was present , only an infiltration of lymphocytes 
was found On comparing the wall of the cyst with the wall of the 
appendix of the ventricle, we found that there was great similarity 
Since the laryngeal appendix in man is a functionless and degenerative 


2 Schneider, P , cited by New 

3 Louys, E , cited by New 
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vestige of an impoitant pouch in lower animals, it would not seem 
inci edible that its development in the human being could be attended 
occasionally by the sequestration of some of its embryonal cells and 
that such cells, when segregated, could continue to multiply and eventu- 
ally form a cyst Then too, it is noteworthy that congenital cysts of the 
larynx always develop in close proximity to the laryngeal appendix, 
that is in the lateral wall of the laiyiix or in the aryepiglottic fold 



Fig 1 — The wall of a congenital laryngeal cyst ( X 50) The lining is composed 
of stratified columnar epithelium and contains mucous glands There is a lympho- 
cytic infiltration in the subepithehal tissues 

Etiologically, one might consider a congenital laryngeal cyst analogous 
to inclusion dermoid cysts, which develop fiom inclusions of displaced 
dermal cells along the lines of embryonic fusion, such as the middorsal 
and midvential lines and the branchial clefts In considering the situ- 
ation fiom every angle, we find it most reasonable to assume that a 
congenital laiyngeal cyst arises from cells sequestiated from the 
embryonic cells which take part m forming the appendix of the ventricle 
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Although congenital laiyngeal c\‘?ts ha\c been obscnecl m newborn 
infants, these tiiinois need not be picscnt iiccessaiih at biith Some of 
them are fiist apparent in persons who ha\c i cached adult life How- 
e^er, if small, these cysts ma^ exist foi man) )cais without piodueing 
any noticeable symptoms Geneiallv then growth is extrcmel) slow, but 
should one become infected its dimensions ma) increase with alarming 
1 apidit) 

Theie aie no symptoms diagnostic of a congenital cyst of the lar\n\ 
Patients haMiig such a neoplasm ma) complain of none, one, some oi all 
of the follownng s)inptoms chspnea, hoarseness cough desire to clear 
the tin oat and a sense of fulness m the Inpopbai Mix But these signs and 
ph)sical complaints aie not chaiactenstie of a specific kind of tumor, 
the) aie, in fact, t)pical of almost an) larxngcal lesion 

The diagnosis must be based on Mstial inspection of the lar)n\ 
These cysts are confined to the lateral wall of the lannx or bulge into 
the ai) epiglottic fold A few penetrate the tbyrolnoid membrane and 
expand into the neck Usually the) have a smooth, slimy, semitrans- 
lucent, tense and c)Stic appearance Blood vessels course oicr the 
surface of some When touched with a probe, thc) aie compressible 
The natuie of such c)sts, if situated deeply in the lateral laryngeal wall, 
may not be obvious, since the structures composing the lateial wall are 
meiely pushed into thc lumen of the laiynx Many congenital C)sts that 
involve the ar)'’epiglottic fold are of such laige dimensions as to block 
completely a view' of the glottis With some such c)sts it is amazing 
to obseive the small amount of respnatory difficult) This, of course, 
IS based on the vei) gradual increase m the size of thc cyst, which 
obstructs the larynx so slowly that the patient is entirely unaw'are of 
and becomes accustomed to the diminishing volume of air Were the 
same degree of obstruction to occur wntbin a few hours or days, the 
patient would require a tracheotomy as an emcrgenc) measure 

In most instances, the diagnosis is comparatively simple, although 
some of the cysts can be confused w'lth other lar)'ngeal lesions A few' 
years ago a patient was seen at the clinic w'lth a smooth, rounded tumor 
involving the right aiyepiglottic fold On indirect lai yngoscopic exami- 
nation, the tumor appeared to be a cyst, but on further study it proved 
to be a lymphosarcoma Congenital and mucous cysts deep in the lateral 
w'all of the larynx or m the aiyepiglottic fold can be identified only by 
microscopic examination Howevei , mucous cysts ai e uncommonly 
encountered in these situations 

The treatment of embryonal laryngeal cysts is dependent on their 
size and condition When small they may be removed under direct 
laryngoscopy, the Lynch suspension apparatus being employed, but when 
large they can be exposed and excised only by means of thyrotomy 
Patients who are severely dyspneic may require a pielimmar) tiache- 
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otomy before any type of treatment is undertaken When such a cyst is 
infected and contains purulent material, it may be advisable to incise it 
under suspension laryngoscopy, thus allowing its fluid contents to be 
expelled and permitting its walls to collapse Fiequently the cavity of 
the cyst subsequently will become obliterated by the foimation of scai 
tissue However, if the cyst tends to refill, it can be excised safely aftei 
the acute mflammatoiy leaction has subsided 

The fiist congenital laiyngeal cyst seen at the clinic has been repoited 
previously in oui series of 722 cases of benign tumor of the laiynx 
It occuiied in a girl aged 14 Soon after hei birth, stridor was noted 
Hoarseness and dyspnea occuired later When she was 7 the cyst was 
discovered, incised and drained seveial times, but there was no peima- 
nent relief of hei symptoms Examination at the clinic levealed a 
hemoirhagic mass m the right aryepiglottic fold Under suspension 
laryngoscopy, the cyst was incised and drained, with evacuation of 
ounces (44 cc ) of pus Diainage was followed by healing, fortunately, 
and the patient has not had further tiouble Tissue was not obtained 
foi microscopic study because the lining of the cyst had been destioyed 
by the infection, which had been present for years 

The second congenital cyst which we encounteied did not cause 
symptoms and was not visible clinically It occuried in a man of middle 
age who had an extensive epithelioma of the vocal cords Situated deep 
in the left lateral wall of the larynx, the cyst penetrated the thyrohyoid 
membrane and bulged into the neck, much as m the first of the three 
cases desciibed and illustrated by Davis ^ This cyst was not discovered 
until its fingei-like projection, external to the thyrohyoid membrane, 
was cut acioss while a laryngectomy was being performed for the 
lemoval of the malignant growth Because of the small dimensions of 
the mtralaiyngeal portion of the cyst, it did not disturb the normal 
contoui of the interior of the larynx sufficiently to make it noticeable 
on laryngoscopic examination 

The third congenital laiyngeal cyst occuried in the following case 

A 17 year old gul had been hoarse since she was first able to talk Because 
tins symptom became progressively more severe, she finally consulted an oto- 
laijmgoiogist, who discovered a tumor in the hypopharynx He advised her to 
come to the dime as soon as her school term was ended Accoidingly, three 
months latei, she registered in our section for consideration 

On indirect laryngoscopic examination, a large, smooth, rounded, tense and 
C 3 sthke mass was found bulging the right aryepiglottic fold, involving the right 
wall of the larynx and extending into the right piriform fossa (fig 2) A view 
of the glottis was impossible because of the large size of the growth With such a 
limited airwa y, it seemed remarkable that the patient did not complain of dyspnea 

^ ^ ^ Larynx, J Larvng & Otol 38 473-476 

(.bept) 1923 




Fig 2 — ^At the left, the congenital laongcal cjst, as seen from its posterior 
surface The cjst was situated deep in the right lateral wall, niarkcdlj' bulged 
the right arj epiglottic fold so as to obstruct the supnglottic region of the hr\n\ 
almost completelj and extended into the right piriform fossa At the right, the 
relative position of the congenital larjngcal cjst in relation to the epiglottis, the 
right arj epiglottic fold and the thjroid cartilage The right lamina of the tlnroid 
cartilage has been dnidcd bj a method similar to that carried out during the opera- 
tion described 


W * 



Fig 3 — Photographs taken during the operation for the removal of the con- 
genital laryngeal cyst The patient’s chin is at the left, and the tracheal tube is 
at the right A, the tip of the forceps is in the thyroid notch, w'hicli lies m 
the median line The right lamina of the thyroid cartilage has been divided for 
exposure of the cyst B, the hooks retract the cut edges of the cartilage and expose 
the underlying cyst C, the two hooks on the right retract the cut edges of the 
thyroid cartilage , the hook on the left retracts the thyrohyoid membrane The cyst 
has been completely removed, and the large remaining pocket is visible 


948 



new-brich~congenital cysts of larynx 


949 


A preliminary diagnosis of congenital laryngeal cyst was made with the recom- 
mendation that a tracheotomy be performed, to be followed by an exploration of 
the mass 

Routine examinations of the blood and the urine gave essentially negative results, 
and her general physical condition was good Roentgenologic examination of the 
cervical region showed some narrowing of the retrolaryngeal soft tissue space 

Four days after the patient’s arrival, the trachea was opened jUst below the 
cricoid cartilage and a tracheal cannula was inserted This procedure was 
absolutely necessary because of the large size of the growth, which undoubtedly 
would have obstructed the larynx completely during the subsequent manipulations 
employed in examining and removing the cyst 

Twelve da 5 ’-s after the tracheotomy, the patient was anesthetized with nitrous 
oxide gas and ether, and a direct laryngoscopic examination was performed, the 
Lynch suspension apparatus being used Even with this method for obtaining a 
direct view of the larynx, the cyst was entirely too large to allow visualization 
of the glottis It was then decided that removal of the cyst under suspension 
laryngoscopy would be inadMsable and that a thyrotomy was indicated 

Consequently, after two days had passed a thyrotomy was undertaken A 
cutaneous incision was made in the midline, and the right lamina of the thyroid 
cartilage was divided m a vertical direction, 1 to 2 cm to the right of the junction 
of the two thyroid laminas (fig 2 and 3 A) The cyst was exposed and was 
found to bulge above the thyroid cartilage (fig 3B) By careful dissection, the 
surgeon removed the entire tumor without cutting thiough or into the mucosa ot 
the larynx At one point the cyst was accidentally nicked, and a thin vhitish 
fluid was discharged However, this rupture did not interfere with complete 
excision definite connection of the cyst with the ventricle or its appendix was 
discovered The t\io portions of the thyroid cartilage were reunited with interrupted 
sutures of chromic gut, and the oierlymg skin was approximated with sutures of 
fine black silk Two Penrose drains were inserted, one was arranged above the 
thyroid cartilage so as to extend into the pocket foimed by the lemoval of the cyst 
(fig 3(7), and the other was placed lateral to the right lamina of the thyroid 
cartilage 

The patient made an uneventful recovery and was discharged from the hospital 
nineteen days later, with the tracheal tube removed After anothei three days, she 
was dismissed from the clinic The hoarseness entii ely disappeared, and the interna! 
aspect of her larynx became perfectly normal 
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For many }eais meningitis has been accepted as one of the complica- 
tions of purulent disease of the middle cai, and it is one of the most 
dieaded complications which ma} follow ain suigical piocedure Since 
a leally scientific inteipietation of disease of the middle cai and mastoid 
has been lecogmzed, attempts at treatment and cure of meningitis have 
been pathetically disappointing The entire gamut of surgical, medical 
and chemical procedures has been tiicd, and temporary enthusiasm has 
given w'ay to extreme pessimism as statistics showed that no progress 
w'as being made The one exception is that radical suigical inter\ention 
j)lus spinal drainage seemed to give a few cures, cxticmel} few on the 
basis of percentage Gra) sur\eycd the literature from 1901 to 1935 
and collected 2,200 cases of otitic meningitis with only 66 recoveries, 
a moitahty of 97 per cent Neal, in the New York Department of 
Health, collected 238 cases from 1910 to 1935, with a mortality of 95 
per cent (This, by the w'ay, w-as tiie best showing of cuies in any senes 
lepoited ) From 1920 to 1935, at Johns Hopkins Hospital, not a single 
patient with otitic meningitis reco\crcd At the Manhattan Eye, Eai 
and Throat Hospital, from 1926 to 1936, 101 cases of meningitis were 
leported, wuth 2 recoveries, a mortality of 98 per cent 

It IS my intention to describe the treatment and results in 14 con- 
secutive cases of otitic meningitis and 1 case of meningitis following 
submucous resection in wdnch admission w'as made to my service at 
Queens General Hospital during the past two }ears Onl} the cases 
in which the organism w'as actuallj recovered in the spinal fluid are 
reported In this series, treatment was coinpai ativcly similar in each 
case, namel}'-, a combination of radical suigical intei vention, daily spinal 
drainage and the intensive use of sulfanilamide or one of the related 
compounds Clinical adjuncts, such as blood tiansf visions and intia- 
venous administration of dextiose were emplojed duimg the same peiiod 

TREATMENT 

1 Surgical Pr ocedur e — After a thorough simple mastoidectomy w^as 
performed, the dtti al plate over the temporal lobe was removed , the 
diameter of the bone lemoved in the average case was approximately 

Read before the Section on Laryngology, Otology and Rhinology at the 
Ninetieth Annual Session of the American Medical Association, St Louis, May 17, 
1939 
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1 ^ inches (4 cm ) The wound was filled with a 70 pei cent solution of 
alcohol, which was allowed to remain m it for about two minutes The 
cavity was then diied and the dura slit with three ^ or four parallel 
incisions, fiee flow of the spinal fluid thus being allowed The external 
ear was sutured forward and a doughnut dressing applied behind it, so 
that when pressuie was applied during the bandaging the cutaneous 
surface could not adheie to the incisions in the dura and fiee diainage 
was thus not interfered with 

2 Palhahve Measures— On the patient’s return to his loom the foot 
of his bed was elevated 18 inches (46 cm ), and continuous intravenous 
administration of a 10 pei cent solution of dextrose by means of the old- 
fashioned Murphy drip was maintained for several days to prevent 
dehydiation As many transfusions weie given as deemed necessaiy 
for the patient’s general condition, probably an average of six m each 
case, the amount of blood depending on the age of the patient Daily 
spinal taps were done to flush out the meninges, to i educe the pressure 
of the spinal fluid and to examine it for organisms and cell count 

3 Sulfamlamide Therapy — Sulfanilamide and neoprontosil weie 
given in intensive doses, by mouth, intramuscularly and mtiaspmally, 
the dose of each depending on the age and weight of the patient In 
the use of sulfanilamide and neoprontosil it is important to produce a 
high concentration of the chemotherapeutic drug in the blood as soon as 
possible and to maintain this concentration as long as necessary There- 
fore, duimg the first forty-eight hours, it is my custom to administer 
the drug to the limits of toleiance, and at the end of that time, as a rule, 
the amount is cut down, as the acute symptoms have somewhat subsided 
Absoiption of the drug is rapid, as sulfanilamide, the form given by 
mouth, is almost completely absorbed in four hours, and therefoie the 
drug should be given orally within four hours It takes about forty-eight 
houis to obtain its maximum therapeutic effect After the first forty- 
eight houis, the dose was cut down, but no matter how well the patient 
seemed small doses weie given for at least one month 

In seveial of the cases to be lepoited, the spinal fluid was sterile 
for days, and unexpectedly the oiganism reappeared Therefore, one 
should not stop gnmg the drug altogether for at least one month 

Dosage As the condition in all the cases was severe, the doses were 
laige at all times Duimg the first forty-eight houis, adults weighing 
120 pounds (54 Kg ) or over received 1 cc of neoprontosil for each 
pound (0 5 Kg ) of body weight pei da), i e , 20 cc of neoprontosil 
each four hours, and, m addition, 20 grains (1 3 Gm ) of sulfanilamide 
by mouth each four houis and 0 8 Gm of sulfanilamide powder m 
100 cc of saline solution injected into the spinal canal once or twice a 
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day accoidmg to the seventy of the illness The more spinal fluid 
withdiawn, according to the pressure, the more sulfanilamide solution 
was injected 

After the fiisl foit) -eight hours, if the patient sho\\ed impro\cment, 
the dose was cut down, if not, the same dose ^\as kept up for twenty- 
four to forty-eight hours more For children the dose \\as cut down 
accoidmg to their weight, legaiding 120 pounds (54 Kg ) as the adult 
weight 

If oral administration alone was used, much larger doses wcie given, 
even as high as 50 to 80 giains (3 2 to 5 2 Gm ) for the initial dose, 
followed by 20 giains (13 Gm ) each four hours, for a poison weighing 
100 pounds (45 Kg ) or moie 

The drug seems to act best ^hen administered oiall} , but A\hen the 
patient is unconscious and cannot s\\ allow the administration of neo- 
piontosil, as well as the intiaspinal medication, maj be gicath increased 

Personally, I feel that the ding should be administered in all three 
ways 

I met with no untoward results except slight c}anosis, di/riness, 
nausea and tinnitus at times, and on reduction of the dose all cleared up 

Daily estimations of hemoglobin and leukoc}tc and difierential cell 
counts were made One of the dangers of too large doses of sulfanil- 
amide is the production of hemol 3 tic anemia Ihe hemoglobin content 
has been knowm to diop from 100 to 18 per cent in a few da}s, and some 
cases have been leported in wdiich agranuloc} tosis followed the use of 
the drug These conditions may come on at ain time up to a W'eek 
after its admimstiation is discontinued, Avhich makes it impoitant to 
continue daily blood counts foi a week or ten days after that time The 
concentration of the diug in the blood can be readily determined at the 
present time, and it is important to do this fiequcntl}, as a greater con- 
centration IS required to control some infections than others The 
average infection is controlled hy a concentration of 8 to 10 mg pei 
hundred cubic centimeters of blood For a severe infection, such as 
meningitis, the concentiation should be 15 mg The amount Avhich must 
be administered to attain a given concentration depends on the ease and 
rapidity with which a particular patient eliminates the diug The fluid 
intake should be restricted to hasten the concentiation 

BACTERIOLOGIC CLASSiriCATION 

The bacteriologic agents in the present senes of cases may be divided 
into four groups (1) streptococcus, (2) pneumococcus, (3) staphylo- 
coccus and (4) Bacillus influenza 

Therapeutically and from the standpoint of piognosis, this grouping 
IS important, as by far the best lesults -were attained with the stiepto- 
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coccic iiifectionSj fiom which 7 of 8 patients lecoveied With the 
pneumococcic infections, on the other hand, 3 of 5 patients died Unfor- 
tunately, these cases came under observation before sulfapyridine 
(2-[paraminobenzene sulfanimido] -pyridine) came into existence 

One patient infected with Staphylococcus albus, 1 with Pneumo- 
coccus type IV and 1 with Pneumococcus type XXIX recovered One 
infection m the senes, which came under obseivation thiee months ago, 
was caused by the B influenzae The patient was treated with a com- 
bination of sulfanilamide and sulfapyridine and recovered 

I should like to report a typical case of infection with Streptococcus 
haemolyticus, as it illustiates the necessity of surgical intervention in 
some cases There weie 4 such cases in the series, in which I believe the 
patients would not have lecovered with the use of sulfanilamide alone, 
as clinically and by bacteriologic tests they failed to improve until 
surgical treatment was instituted, after which the change was so marked 
that it seems impossible to consider it a coincidence 

Case 1 — A boy aged 8 years was admitted to the hospital on Jan 28, 1937, 
with acute mastoiditis on the right Simple mastoidectomy was done on Feb- 
ruary 1 He was discharged from the hospital on February 9 He did well at 
home for two weeks, then palsy of the right external rectus muscle developed, 
accompanied by a temperature of 103 F He was readmitted to the hospital the 
following day, complaining of a general headache and pain in the ear 

At the physical examination the child appeared acutely and critically ill, with 
a temperature of 105 F , a stiff neck, double Kernig signs and pallor of both 
optic disks The spinal fluid contained 820 cells, with 65 per cent polymorpho- 
nuclears, and yielded a positive culture for Str haemolyticus Administration of 
sulfanilamide in laige doses, by mouth and intramuscularly, was staited at once, 
on February 24 

The patient remained acutely ill foi the following three days, with a tem- 
perature of 105 to 106 F , severe headache and palsy of the external rectus muscle 
On February 27 the petrous apex was explored, but a fistulous tract or other evi- 
dence of pathologic change could not be found Postoperatively the temperature 
remained septic, ranging between 101 and 105 F daily Repeated blood cultures 
were negative This continued until Maich 10, when the lateral sinus was exposed 
for possible sinus thrombosis It appeared normal and was not opened The child 
continued to do badly, having an irregular tempeiature curve The palsy of the 
rectus muscle and the ptosis remained almost the same, meningeal signs were 
increased, nuchal rigidity was more marked, and a 4 plus Kernig sign was 
present The spinal fluid continued to be cloudy, with a high cell count and 
hemolytic streptococcus still present This condition prevailed in spite of intensive 
sulfanilamide and neoprontosil therapy Numerous intravenous infusions of a 10 
pel cent solution^ of dextrose and four blood transfusions of 300 cc each were 
given Spinal taps were done daily to lelieve the pressure Culture of the spinal 

fluid was positive every day The child continued to decline, and the situation 
appealed desperate 

On ^larch 29, thirty -three dajs after the second admission to the hospital he 
was again taken to the operating room, and the dura over the temporal lobe was 
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slit horizontally bj three parallel incisions, caeh about ^ nich (2 cm ) loni? to 
allow for fiee drainage of the spinal fluid The child was tlicn placed in bed, 
the foot being elevated 18 inches (46 cm ) 

From this point on the child began to impro\t llie temperature cur^e began 
to flatten out, although it leachcd 101 or 102 F daih The child seemed much 
impro\cd clmicallj, with marked improecment in the pals\ of tlie lectus muscle 
and the ptosis He seemed to be less drows 3 and took nourishment better Hit 
spinal fluid rapidly cleared after the operation, and four dajs later the ciiltuie 
was negatne for the first time, after t\\cnl\-four consecutue positne cultures, 
with a cell count of onlj 150 and the sugar content increasing 

The duial wound drained frcelj for sc\eral da^s Herniation of the brain 
did not occur Two months after operation the child's temperature was normal, 
and the wmund had filled with granulation tissue Cultuie of the spinal fluid was 
negatne, and the only residue of the illness was slight spasticits of the lower right 
e\trcmit 3 Administration of sulfanilamide in decreased doses was continued On 
June 15 the child was discharged well 

The data on the spinal fluid throughout the illness were as follows 


Date, 1937 

Culture 

Cell Count 

rebrunry 20 

I’oelthp, Str hiitinoh ticu' 

b:o 

rebruarj 2S 

Po'lthp, Str hneinol} ticii' 

I.IjO 

March 1 

Pocitivo, Str hncnioh tlcu': 

2,CS0 

March 2 

Poeltlic, Str hnemoh tlciis 

1,900 

March 3 

Poilthc Str liaemol} tlcii'! 

l.O-IO 

March i 

Positlie, Str haemolj tfeii' 

920 

March 5 

Po'lllvc, Sir haemolyticus 

1,118 

March C 

Positho, Str haeinolytlcii': 

l.WO 

March 7 

Posltlio, Str Incinolj tlcii' 

2,135 

AInrch 0 

Po'ltlrc, Str haemol} tlciis 

2,300 

March 11 

Po'Ithc Str hnemolytleiis 

1,000 

March 15 

Po'Ithc, Sir hnomoljtleu'' 

725 

March 17 

Posithe, Str hnemoli tlcu': 

1,010 

March 18 

Po'lthc, Str hneinolytlcus 

1,150 

March 19 

Posithe, Str Imcmol} tlcu': 

930 

March 20 

Positive, Str hncmolj ticus 

1,000 

March 22 

Positive, Str haemolyticus 

725 

March 23 

Positive, Str haemol} tlcu' 

1,010 

March 25 

Posithe, Str haemolyticus 

l,4j0 

March 26 

Positive Str haemohticu'! 

930 

March 28 

Positive, Str hacmoly tlcu": 

700 

March 30 

Posithe, Str hacmolytlcu': 

4t0 

April 2 

Sterile 

220 

April 5 

Sterile 

150 

April 10 

Sterile 

lOS 

April 15 

Sterile 

28 


A lesume of this case stiongly suggests that the various forms of 
sulfanilamide are insufficient to effect a cure, as was shown by the con- 
tinuance of meningitic symptoms and the constant finding of hemolytic 
streptococcus in the spinal fluid The real change for the better seems 
to have started immediately after decompi ession with duial slits to 
allow free drainage of the spinal fluid 

There were 4 deaths m the series, 3 caused by pneumococci and 1 
by Str haemolyticus The last followed the complication of an abscess 
of the temporal lobe, which unfortunately was not recognized m time 
One infection with Pneumococcus type III, in which the course was 
lapid and fulminating, appeared hopeless from the beginning and termi- 
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nated fatally within foity-eight hours The other 2 fatal infections were 
with Pneumococcus type I and had seveial points in common 

1 The onset and couise were extiemely lapid 

2 Local symptoms of danger weie outwardly lacking, as the dium 
membrane appealed almost noimal, sagging of the wall of the canal was 
not present and the usual symptoms of mastoiditis lequirmg surgical 
intervention were missing Regaidless of these findings, mastoidectomy 
levealed almost complete neciosis of the entiie mastoid cavities, including 
the sinal and duial plates 

3 Death resulted in both cases even though intense surgical and 
medical endeavors were instituted 

At this time it seems logical to stress the importance of the newer 
drug, sulfapyridme, for it is well known that it is particulaily efficacious 
against the pneumococcus group, and if it had been known at the time 
when these infections occuiied it is easily possible that they too might 
have terminated m lecovery 

REPORT OF ADDITIONAL CASES 

Case 2 — E B , a 4 year old girl, entered the hospital on March 16, 1937 
Her past history was irrelevant Two weeks prior to admission a high temperatuie 
suddenly developed, accompanied by headache and pain in both ears, which pei- 
sisted up to the time of admission to the hospital On March 10, 1937, six days 
before admission, the left ear spontaneously ruptured Physical examination 
revealed an acutely ill child, with a temperature of 105 F , a pulse rate of 132, 
restlessness, severe headache, vomiting and stiffness of the neck 

The left ear drum was red, full and bulging, with the landmarks obliterated 
Some dry exudate was present Slight auricular edema was present, as well as 
suggestive tenderness over the mastoid Myringotomy was performed and thick 
pus obtained The right ear drum was injected but otherwise normal 

Neuiologic examination showed definite nuchal rigidity, with positive Kernig 
and Babinski signs Palsy of the sixth or seventh nerve and nystagmus were not 
piesent A spinal tap revealed slightly opalescent fluid under a pressure of 250 
mm of water, the cell count was 1,200, with 64 per cent polymoiphonuclears and 
36 per cent lymphocytes No organisms were seen on smear, but culture showed 
Str haemolyticus The leukocyte count was 26,000, with 86 per cent polymorpho- 
nuclears, 10 per cent lymphocytes and 4 per cent transitional cells Mastoidectomy 
was done on the left the same day The cells were hemorrhagic, with occasional 
beads of pus However, there was extensive softening and destruction of all the 
cells The sinal plate was removed, and the sinal wall appealed healthy The dura 
of the middle fossa was exposed during the operation Culture of material from 
the mastoidectomy wound showed hemolj'tic streptococci Large doses of sulfanil- 
amide and ncoprontosil were prescribed 

The following day, when the report on the culture of the spinal fluid was 
available, temporal decompression was performed, and the dura over the temporal 
lobe was slit in several places (three or four parallel incisions) For three days 
after operation the temperature ranged between 105 and 106 F , and then it gradually 
came down 
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A resume of tlic case follows 

March 16, 1937 admission to the hospital, simple iiiastoidcetom} on the left, 
administration of sulfanilamide, two 5 gram (0 32 Gin) tablets each four hours 
for forty-eight hours, ncoprontosil, 1 ampule each siv hours, intramuscularly and 
sulfanilamide crystals, 0 8 Gm m saline solution, mtraspmally , blood transfusion, 
300 cc , continuous mtra\cnous administration of 10 per cent solution of dextrose 

Alarch 17 opeiation unco\cring temporal dura and making sc\cral slits in it, 
to allow free flow' of spinal fluid, elesalion of foot of bed 18 inches (46 cm), 
intrascnous administration of dextrose continued, blood transfusion, 300 cc 

Maich 18 reduction of dose of sulfanilamide to one 5 gram (0 32 Gm ) tablet 
each four hours, administration of ncoprontosil, 1 ampule each six hours, md of 
sulfanilamide crystals mtraspmallj conlmticd 

March 19 blood transfusion, 300 cc 

March 21 absence of meningeal signs, headache and rigidih , temperature, 
101 F 

March 29 administration of sulfanilamide and ncoprontosil m same do^es con- 
tinued 

April 11 reduction of dose of sulfanilamide to one 5 gram (0 32 Gm ) tablet 
each eight hours 

Alaj 5 patient discharged well 

The data on the spinal fluid throughout the illness were ns follows 


Date, 1037 

Ciilliiro 

Cell Count 

March 1C 

Po'lthc, Str lincmo)} ticiis 

1,200 

March 17 

Poelthc, Sir hncinoh tlciis 

1 CIS 

March IS 

Poslthc Str hneinoli Mens 

2,100 

March 19 

Sterile 

3,t00 

Marcli 21 

Sterile 

1,2C0 

March 27 

Sterile 

2C0 

April 1 

Sterile 

10 

April 4 

Sterile 

4 

April 11 

Sterile 

4 

. • . . r 


Apparently the invasion of the meninges occurred at the outset of 


the illness, when the patient became suddenly ill, had a temperature of 
105 F and complained of headache and pain in the ears On the day 
of admission to the hospital, March 16, 1937, the patient had full-blown 
meningitis 


Case 3 — M S , a 24 j'ear old w'hite typist, unmarried, whose past history w'as 
irrelevant except for a miscariiage three years previously, was admitted to the 
hospital on March 18, 1937 Three weeks prior to her admission a cold associated 
with frontal headache and pain in the right ear had developed The ear spon- 
taneously ruptured and discharged up to the time of admission The headache 
had become increasingly severe, radiating to the occipital region, in the past tw'O 
weeks The temperature ranged to 102 F For the past two months the patient 
had been amenorrheic 

Physical examination revealed an acutely but not critically ill woman, wnth a 
temperature of 100 F , a pulse rate of 60 and a respiratory rate of 20 

In the right ear the hearing was impaired to perception of a whisper at 6 inches 
(15 cm ) with a Barany noise apparatus in the left ear The drum was reddened 
and edematous, with a scant 'thin discharge which did not leappear rapidly when 
wiped away Sagging of the canal wall and tenderness over the mastoid w'ere 
not present The left ear revealed only redness of Shrapnell’s membrane Neuro- 
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logic examination on admission gave negative results Meningeal signs, nystagmus 
and imolvement of the sixth or seventh nerve were not present The fundi were 
normal The nose was normal, without polypi or pus The heart and chest 
were normal That afternoon the temperature rose to 103 F , and the patient 
appeared to be in a more toxic condition In wew of the history of a previous 
miscarriage, the vagina was examined The cervix seemed soft, suggestive of 
Hegar’s sign, and the fundus seemed enlarged The possibility of a self-induced 
abortion with sepsis was entei tamed 

The next day, however, the temperature went to 105 F , with increased head- 
ache and stiffness of the neck A spinal tap revealed cloudy fluid under increased 
piessure (500 mm of water) , the cell count was 4,000, all polymorphonuclears 
Culture showed type III pneumococci The blood count was 20,000, with 97 per 
cent polymorphonuclears 

Simple mastoidectomy w'as performed on the right A large pneumatic mastoid 
was encountered, all cells being necrotic and filled with granulation tissue, but 
no frank pus was found Pathologic exposure was not noted The wound was 
left open Culture of material from the mastoid was reported to be sterile Inten- 
sive sulfanilamide and neoprontosil therapy was initiated, but the next day the 
patient died Autopsy showed mastoiditis on the right, purulent meningitis, peri- 
cardial effusion and local venous thrombosis, with myocarditis and congestive 
sphemtis 

The data on the spinal fluid were as follows 


Date, 1937 

March 20 
March 21 


i* 


Culture 


Cell Count 


Positive, Pneumococcus type III 4,000 

Positive, Pneumococcus type III 6,400 


The bacterial findings in this case are mteiestmg in that Pneumo- 
coccus type III, otherwise known as Streptococcus mucosus eiicapsulatus, 
while an extiemely virulent organism, is nevertheless nonhemolyzmg 
Sulfanilamide is supposed to be most efficacious, or efficacious only, 
against hemolyzmg organisms, and it is possible that had the organism 
been a hemolytic streptococcus or had sulfapyradme been available at 
the time the outcome might have been different The history of preg- 
nancy and amenorrhea unfortunately caused extreme confusion in the 
diagnosis and delay in surgical intervention 


Case 4 — W H , a 7 year old white boy, on the day prior to his admission to 
the hospital complained of headache, vomiting and pain in both ears The next 
day a punctate erythematous rash appeared over his body, and he was admitted 
to Queensboro PaviUion, the unit for contagious diseases of Queens General Hos- 
pital, with a conjectural diagnosis of scarlet fever, on March 24, 1937 

When first seen, he appeared moderately ill Over the trunk and body the rash 
appeared Both ears were led and full, with the landmarks obliterated The 
tonsils were enlarged, with some cenncal adenopathy, otherwise the ph^^sical 
examination ga\e negative results A diagnosis of scarlet feier and bilateral 
acute purulent otitis media W'as made 

The child continued to hay e fe\ er for ten daj s after admission He had extreme 
tenderness o\er the left mastoid Simple mastoidectomy was performed on the 
left Free pus was present m the initial groove Culture showed this to contain 
Sti haemohticus There was moderate destruction of hone, especially in the 
rigonntic area Pathologic or operatne exposure w’as not recorded 
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Postoperafncly the child’s temperature was clc\atcd, raiiKiiiK- from 101 to 
103 F Tenderness over the right mastoid and anial discliargcs appeared Sc\cn 
days after operation palsy of the left externa! rectus muscle was evident Koent- 
genograms of the petrous tips were reported normal 

On April 28 simple mastoidectomj was performed on the right Free pus 
was found in the initial groove, and much cellular breakdown was present The 
sigmoid sinus was exposed at operation Str haemolvticus was recovered on 
culture 

On May 1 the child had a chill, the temperature rose to 105 5 F, and he 
appeared acutely ill A spinal tap was done, and a culture of Str Inemolvticiis 
was reported, although neurologic signs were not present Sulfanilamide and 
neoprontosil therap 3 ’ was immcdiatelj instituted, 15 grams (1 Gm ) of sulfanil- 
amide each four hours for the first fortj -eight hours, followed bj 10 grains (0 6 
Gm ) each four hours, and 1 ampule of neoprontosil each six hours Eight-tenths 
gram of sulfanilamide crj'stals in 100 cc of phjsiologic solution ot sodium chloride 
was injected intraspinallj at this time A transfusion of 300 cc of blood was given 

On Maj 5 the child complained of pain behind the eve The petrous tips were 
submitted to an additional roentgen cxaminatioii, which was reported as follows 
There is a suggestion of diffuse rarefjing osteitis in the apical portion oi the leit 
pyramid, but the findings arc not suflicicnt to lend ain degree ol certaintv to 
the diagnosis of petrous destruction 

On May 11 positive signs of meningitis were present, nainelj, stiffness of the 
neck, bilateral Kernig signs and transient ankle clonus on the left The spinal 
fluid, on culture, revealed Str haemolvticus The dura of the temporal lobe wa« 
uncovered and slit in four places 

On May IS the patient was much better, and the spinal fluid was sterile 

On May 22 the palsy of the rectus muscle was improved 

On May 29 the nuchal rigidity and other meningeal signs had disappeared 
Administration of neoprontosil was discontinued, but the patient was still receiving 
sulfanilamide by mouth 

On June 2 a transfusion of 300 cc of blood was given 

On June 5 the temperature was normal 

On July 4 the patient was discharged well 

The data on the spinal fluid throughout the illness were as follow's 


Date, 1037 

Culture 

Cell Count 

May 1 

Positive, Str liacraolj tieus 

im 

May 2 

Sterile 

210 

May 3 

Sterile 

2S0 

May 11 

Positive, Str bacmolj ticus 

120 

May 12 

Positive, Str haemolj ticus 

010 

May 13 

Positive, Str haeniolj ticus 

7t0 

May 15 

Sterile 

12 

May 20 

sterile , 

1,000 

May 21 

Sterile 

2,400 

May 26 

Sterile 

750 

May 28 

Sterile 

102 

June 2 

Sterile 

SO 


This case appears to be a repetition of case 1 , sulfanilamide alone was 
not sufficient to effect a cure Although the symptoms were temporarily 
abated, they recurred more intensely than evei ten days after the institu- 
tion of sulfanilamide therapy, but they were promptly and permanently 
lemoved after temporal decompression wnth duial slits 
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Case 5 — R N , a boy aged 8 yeai s, was admitted to the hospital on April 4, 
1937, with the following histoiy March 30, 1937, fever and earache on the left, 
March 31, spontaneous rupture of the left eai drum , April 1, elevation of tem- 
perature and cessation of drainage fiom the ear, April 3, pain in the left eai, 
myringotomy done by the family physician, followed shortly by seveie generalized 
headache, vomiting and dizziness , April 4, admission to the hospital 

Physical examination revealed an acutely and critically ill boy, with full-blown 
meningeal signs, headache, stiffness of the neck, a tempeiature of 106 F, bilateral 
Kernig signs and definite nystagmus to the light Palsy of the left external rectus 
muscle was piesent The left eai had a red, full drum, with no landmarks, 
and a moderate thin and mucoid discharge, without tenderness over the mastoid 
The patient was irrational, and it was impossible to ascertain the piesence of 
hearing A spinal tap yielded 60 cc of cloudy fluid, under pressure of 270 mm 
of water, with a cell count of 2,030, with 100 per cent polynioi phonuclears A 
smeai showed gram-positive diplococci in chains Culture levealed the organism 
to be Pneumococcus type I The blood count was 15,050, with 88 pei cent poly- 
morphonuclears, 8 per cent lymphocytes and 4 per cent eosinophils 

Roentgen examination of the mastoid was attempted but was unsuccessful, 
because the patient could not cooperate 

The same day simple mastoidectomy with temporal decompression and slitting 
of the dura in several places was performed on the left Frank pus was found in 
the initial groove, with complete necrosis of all mastoid cells 

The following therapy was instituted intensive intravenous and intiaspmal 
administi ation of antipneumococcus serum, 1,250,000 units in forty-eight hours , 
administration of sulfanilamide tablets, 15 grains (1 Gm ) each foui hours, and 

I ampule of neoprontosil each six hours, intraspinal injection of sulfanilamide 
crystals in saline solution , daily spinal taps, and repeated blood transfusions 

The child lemained alive for thirty days, most of the time semicomatose and 

II rational, with a tempeiature ranging up to 105 F daily The spinal fluid became 
sterile on four different davs but did not remain so The palsy of the rectus 
muscle disappeared At no time was there more than a gleam of hope, and finally 
the child died, on May 3 

Twenty-four spinal taps were done during the patient’s stay in the hospital, 
on twenty-three of these occasions the fluid was examined, and the data were as 
follows 


Date, 1937 


Culture 


Cell Count 


April 4 
April e 
\prn 7 
April 8 
April 9 
April 12 
April 13 
April 14 
Vpril 10 
Iprll 18 
\pril 19 
April 20 
April 21 
\pril 22 
April 23 
April 24 
April 24 
April 2'> 
April 2"> 
April 20 
April 27 
April 2S 
April 29 


PoEitn e, Pneumococcus type 1 
Positive, Pneumococcus tj pe I 
Positive, Pneumococcus tj pe I 
Sterile 

Positive, Pneumococcus tjpe I 
Positive, Pneumococcus ty pe I 
Positive, Pneumococcus ty pc I 
Positive, Pneumococcus type I 
Positive, Pneumococcus type I 
Positive, Pneumococcus type I 
Sterile 

Positive, Pneumococcus ty pe I 

Sterile 

Sterile 

Positnc, Pneumococcus type I 
Positiye, Pneumococcus ty pc I 
Positive Pneumococcus typo I 
Positiy e. Pneumococcus ty pc I 
Positive, Pneumococcus type I 
Positiye, Pneumococcus ty pe I 
Positive Pneumococcus type I 
Positive, Pneumococcus ty pe I 
Positiye, Pneumococcus type I 


2,030 

3,215 

SOO 

m 

1,4C0 

3,820 

1,170 

CCO 

1,332 

1,200 

1,C00 

2,000 

3G0 

400 

2,44S 

SCO 

1,300 

1,830 

1,830 

l,2ro 

270 

1,476 

1.152 
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To digiess foi a moment, it seems lathci conclusnc that the menin- 
gitic invasion was the ciiiccl lesult of the imiingotoim, ‘;ince nystagmus, 
lomiting and di/zincss appealed almost immcdiatch after the dium vas 
opened 

This was 1 of 2 cases in the senes in winch the oiganism was 
Pneumococcus type I, in both of which moitalitj icsulted legaidlcss of 
treatment It thercfoic seems that this organism must he regaided as 
an extremely fulminating one, but the outcome might possibl} ha\e been 
diflcrent had sulfapyridinc been in use at the time 

Case 6 — A D, a 5 jear old Italian girl, was admitted to the hospital on 
Apiil 9, 1937, with a histori' of bilateral aural discharge of two and oiie-lnli 
weeks’ duration Examination rc\caled both drums red and bulging A pulsating, 
thick discharge and suggestne sagging of the wall of the cainl were present in 
the left ear Tendcincss o%cr the mastoid was not present The results of neuro- 
logic examination and those of plusical cxamimtion other than the observations 
mentioned were negative The urine contained albumin (2 plus) with main 
clumps of white cells A diagnosis of bilateral acute purulent otitis media and 
pyelitis w’as made During the next ten dav's the child had slight elevations of 
temperature, never over 101 F, md the urine cleared up However, on April 19, 
ten days after admission, postauricular edema appeared on the right side A pro- 
fuse, thick, purulent discharge was present, vvhicli icappeared rapidlv after being 
wiped away There was definite sagging of the wall of the canal but still no 
tenderness over the mastoid Roentgenograms revealed bilateral purulent mas- 
toiditis with probable absorption of bone and perisinal abscess on the right side 

On April 19 simple mastoidectomj was performed on the right At operation 
extensive destruction of the mastoid was encountered, with frank pus in the initial 
groove The dura of the middle fossa and the sigmoid sinus was pathologicallv 
exposed The sinus was uncov'ered from the knee to the tip Bone ovci the dura 
was removed until healthj dura was encountered The vv'ound was packed with 
iodoform gauze and left open A culture of pus from the mastoid was reported 
to be sterile 

Postoperatively the child did not do well The temperature continued to be 
elevated, she appeared pale and washed out, in spite of several transfusions The 
urinary abnormalities reappeared Ten dajs alter operation stiffness of the neck 
and body was noted, and a spinal tap was done, on April 29, revealing cloudv 
fluid under a pressure of 230 mm of water, containing sugar (1 plus) and globulin 
(2 plus), with a cell count of 4,280, with 91 per cent polymorplionuclears No 
organisms were seen on smear, culture, hovvev'er, revealed Pneumococcus type IV 
Intensive sulfanilamide and neoprontosil therapj’' was instituted, but the child did 
not do well 

On April 30 the left mastoid was exposed and found to be normal 

On May 9 tempoial decompression was undertaken, and dural slits vveic made 

The patient was subjected to daily spinal taps and several blood transfusions 
The spinal fluid gradually cleared, the first sterile culture being reported on 
May 17, eight days after operation On May 22 culture of the spinal fluid was 
positive again, but thereafter it was negative Clinically, the child showed marked 
improvement, the meningeal signs disappeared in five days The dural slits 
remained open for one week On June 12 the child was discharged well 
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The data on tlie spinal fluid tliroughout the illness w'ere as folloi\s 


Date, l^^sr 

Apiil29 
May 1 
May S 
May 5 
May 7 
May 11 
May IS 
May IT 
Mayl'5 
May 21 
May 22 
May 23 
May 24 
May 5J5 
May 29 
Junes 


Culture Cell Count 


Positive, Pneumococcus type IT 

4,30 

Positive, Pneumococcus type IT 

4,iro 

Positive, pneumococcus tvpe IT 


Positive, Pneumococcus tvpe IT 

1,S00 

Positive, Pneumococcus tvpe IT 

4,000 

Positive, Pneumococcus type IT 

2,6C0 

Positive, Pneumococcus type IT 

620 

SterPe 

S60 

Sterile 

TO 

Sterile 

IDO 

Positive, Pneumococcus tvpe IT 

600 

Sterile 

S40 

Stenle 

4S0 

Sterile 


Stenle 

40 

Sterile 

12 


Tills IS the third case in mIhcIi sulfanilamide in itself Avas not suffi- 
cient to effect a cure and to bring about tlie ultunate result • it Aras 
again iiecessarA' to resort to decompression and sbtting of tlie dura 

Case 7 — F , a 22 j ear old a\ lute man a\ as adm.tted to tl'>e hospital on April 
13, 1937 for submucous resection He had had nasal obstruction as long as he 
could remember, present on botli sides but more pronounced on tlie left He used 
one handkerchief daih , his sense of smell was keen and he did not suffer from 
headaches His past historj- was irreletart 

General physical examination gave negatiie results Examination of tlie nose 
retealed a sigmoid deination, first to tlie left and tlien to tlie right in tlie region 
of the perpendicular plate of the ethmoid sinus impinging on tlie left middle 
turbinate The airways w'ere poor bilaterallj*, that on tlie left being limited to a 
small passageway along tlie floor The mucosa was reddened and tliickened and 
did not shnnk well when sprai'ed witli a 4 per cent solution of cocaine. Botli 
anterior and middle tips were hi'pertrophied and somewhat poh-poid Frank pus 
and poh-pi were not present The nasopharjTix was normal The throat con- 
tained small tonsillar tabs left after enucleation The ears and tlie lan,-nx were 
normal Transillumination was easilj* accomplished The sinal plates were normal 
Diagnoses of deinated septum and hypertrophic rhinitis were made. 

On April 13 submucous resection was performed by one of the house surgeons 
The anestlietic was a 10 per cent solution of cocaine spraj'ed into the nose under 
25 pounds (11 Kg ) of pressure. The nose had first been washed witli compound 
solution of sodium borate and tlie nbnssae cut The usual ICiIhan inasion was made 
on the left and tlie resection performed without unusual difficulty- or mishap except 
lor a small perforation in the right flap about halfway back The cartilage and bone 
were remo%ed back to the rostrum of tlie sphenoid and dow-n to tlie floor The 
anterior tip on tlie left side w as tlien remot ed witli sassors and snare On the risht 
Side the nasal snare broke so tliat a new ware could not be inserted The pro- 
cedure was completed witli the use of a tonsil snare The nose was packed 
with petrolatum gauze 

The next day the patient lomited and the temperature rose to 105 F. The 
packing was remoied The patient complained of set ere frontal headache 
and a spinal tap was performed This retealed cloudy fluid under a pressure of 
150 mm of water A smear showed 1,400 cells widi 85 per cent polvmorpho- 
nuclears Xo organisms were t-isible on smear Culture showed Pneumococcus 
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type XXIX There was sliglit iccluction with Bentclict’s solution liic sui>nr 
content was 61 7 mg per luindrecl cubic centimeters and tiic chloride content 756 nig 
Sulfanilamide and iieoprontosil thcrapj was iinmcdiatclj initiated, one ampiilt of 
neoprontosil each six hours, 3 tablets (15 grams [1 Gni ]) of sulfanilamide each four 
hours being given The patient rcccncd three blood transfusions of SOO cc each 
Dailj spinal taps were done, and the spinal fluid was replaced with a solution of 
0 8 Gm of sulfanilamide crjstals m 100 cc of phjsiologic solution of sodium 
chloride 

Chnicall}, the patient made an almost immediate icsponsc, Ins temperature 
diopped, and four dajs later it waas normal IIis head iciic rapidh cleared, and m 
a w’eek he was free of meningeal signs Spinal fluid cultures were positive until 
eight dajs after operation Two weeks after oi>cration the cell count was 9 per 
cubic millimeter, and reduction with Benedict’s solution was normal Adminis- 
tration of sulfanilamide was continued, how'cvcr, 10 grams (06 Gm), and then a 
giams (0 3 Gm ), each four hours, until the patient’s discharge from the hospital 
on May 19 

The data on the spinal fluid througl out the illness wcic as follows 


Date, 1037 

Culture 

Cell Count 

April U 

Positive, Pneumococcus t}pcX\I\ 

l.teo 

April 13 

Positive, Pneumococcus tjpe AXIX 

4,m 

April 10 

Positive, Pneumococcus tjpc 

3 S<X) 

April 17 

Positive, Pneumococcus type X\I\ 

4, COO 

April IS 

Positive, Pneumococcus tj pc WIX 

7,770 

April 19 

Positive, Pneumococcus tjpc \M\ 

014 

April 20 

Positive, Pneumococcus tjpc X\IX 

S,2I0 

April 21 

Positive, Pneumococcus tjpc \XI\ 

1 SCO 

April 22 

Sterile 

200 

April 23 

Sterile 

114 

April 21 

Sterile 

ISO 

April 20 

Sterile 

23 

May 13 

Sterile 

3 


An attempt at suigical decompression m this case seemed out of the 
question, as a piopei point of dccompicssion could not be ascertained 
Consequently, it seemed necessary to lel} entiiely on such measures as 
administration of sulfanilamide, spinal taps and tiansfusions This is 
the only case in this senes in which decompression and duial slitting 
was not used 

Case 8 — D M, a 9J4 J'^ear old white bo\% wms admitted to the hospital on 
April 18, 1937, with a three days’ history of earache on the right and full-blown 
meningeal signs The ears revealed slight abnormalitj , Shrapnell’s membrane was 
slightly injected on the right side All landmarks W'ere present Because of the 
toxic, irrational state of the patient, the presence of tenderness over the mastoid 
was difficult to determine The nose appeared clean It was reported from 
Dr Neal’s laboratory that the spinal fluid contained Pneumococcus type I 

Mastoidectomy on the right side was done immediately Extensiv'e neciosis and 
softening of the right side was discovered, with pathologic exposures of the dura 
and sinus Temporal decompression was done, and dural slits were made Cultuies 
of material from the mastoid showed Pneumococcus type I Intensive therapy with 
antipneumococcus serum, neoprontosil and sulfanilamide was initiated, and sev'cral 
blood transfusions were given In spite of these measures, the child rapidlj 
declined, surviving for a week and dving on April 25, one week after admission 
to the hospital 
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The data on the spinal fluid thioughout the illness were as follows 


Date, 1937 


Culture 


Cell Count 


April IS 
April 19 
April 20 
April 21 
April 22 
April 23 
April 24 
April 25 


Positive, Pneumococcus type I 2,481 

Positive, Pneumococcus type I 1,764 

Positive, Pneumococcus type I 4,320 

Positive, Pneumococcus type I 7,200 

Positive, Pneumococcus type I 4,752 

Positive, Pneumococcus type I 8,910 

Positive, Pneumococcus type I 3,024 

Positive, Pneumococcus type I 3,132 


Case 9— D C, a 4 yeai old white boy, was admitted to Queensboio Pavilhon 
on April 18, 1937, with a diagnosis of measles and a discharge from the left eai 
Examination showed the discharge from the left ear and tenderness over the 
mastoid, as well as indications of catarrhal disease of the right middle ear During 
the patient’s stay at Queensboio, his temperatuie decreasea gradually from 105 F to 
101 During this period he suffered an attack of bilateral acute ethmoiditis and 
swelling of the eyelids The left ear continued to dischaige, and the area over the 
left mastoid remained tender Myiingotomy was done on the right, and only a 
small amount of thin seropurulent discharge was obtained On April 30 the boy 
was transfeired to Queens General Hospital The left eai now showed sagging of 
the wall of the canal and postauncular edema, the right ear had a mucopurulent 
discharge but no evidence of involvement of the mastoid 

On May 1 simple mastoidectomy was done on the left, with the finding of 
marked destruction in a large, well pneumatized mastoid There weie no pathologic 
exposures On May 2, paresis of the left external rectus muscle was noted, and 
petrositis was suspected On May 3, swelling was visible over the left anteiior 
temporal region, but this subsided under wet dressings The following day the 
temperature rose to 104 F , nuchal stiffness was present, and other signs of 
meningitic involvement were noticed Spinal tap showed cloudy fluid, with a cell 
count of 4,000, which yielded hemolytic streptococci on culture 

On May 12, simple mastoidectomy was done on the right, and extensive destruc- 
tion was found in the region of the solid angle, as well as exposure of the bulbar 
end of the sinus On account of these findings and the meningeal manifestations, 
temporal decompression and incisions of the dura were added to the operation 
The foot of the bed was elevated, and administration of sulfanilamide, neoprontosil 
and sulfanilamide crystals mtraspinally was begun immediately Culture of the 
spinal fluid was positive on nine consecutive days, until May 13, when it was 
sterile, and the patient improved steadily On May 24 the spinal fluid was clear, 
with no globulin and about 180 cells The mastoidectomy wounds healed cleanly, 
and only the left middle ear showed a slight discharge on the patient’s return home 
At the time of his discharge from the hospital, on June 14, the spinal fluid had 
been normal for one month 

The data on the spinal fluid throughout the illness were as follows 


Date, 1937 


Culture 


Cell Count 


May 4 
May 5 
May C 
May 6 
May 8 
Bay 9 
May 10 
May 11 
May 13 
May 14 
May 10 
May 19 
May 24 
May 28 


Positive, Str haemolyticus 

Positive, Str haemolyticus 

Positive, Str haemolyticus 

Positive, Str haemolyticus 

Positive, Str haemolyticus 

Positive, Str haemolyticus 

Positive, Str haemolyticus 

Positive, Str haemolyticus 

Sterile 

Sterile 

Sterile 

Stenle 

Stenle 

Sterile 


4,000 

3.160 
378 

2.160 
390 

2,140 

1,100 

940 

150 

640 

180 

60 

180 

12 
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This case is similar to cases 1, 2 and 4 in that all 4 were cases of 
invasion by hemolytic streptococci fiom which the patient ultimately 
lecovered 


Case 10 — E H was admitted to the hospital on Maj' 1, 1938 At the time of 
admission the bo}'’s right ear had been draining for si\ da\s Three dajs prior to 
admission the temperature rose, and stiffness of the neck de\ eloped, accompanied 
by vomiting 

Phjsical examination revealed desquamation of the skin on the toes and fingers, 
postnasal discharge, discharge of thick pus from the right ear, nuchal and dorsal 
rigidity and bilateral Kernig and Babinski signs The patient had rccencd 40 grams 
(2 6 Gm ), 20 grams (1 3 Gm ) and 10 grains (0 6 Gm ) of sulfanilamide on the 
three days prior to admission A spinal tap on admission showed cloudy fluid 
under increased pressure, with 2,800 cells The dextrose content was reduced and 
the protein content increased Seventj' per cent of the cells were poljmorpho- 
nuclears Organisms were not seen on smear 

On May 3 mastoidectomy w'as done Some ncciotic bone w'as found The 
dura W'as incised in two places, the wound was left open One hundred and fifty 
cubic centimeters of citrated blood was transfused Tlie patient received sulfanil- 
amide by mouth and neoprontosil and cr 3 'stalline sulfanilamide intraspinalh Spinal 
taps were done daily Culture of the spinal fluid taken on Maj 5 showed Str 
nonhaemolyticus , the fluid contained 860 cells On Ma) 6 the spinal fluid contained 
Str nonhaemolj'ticus, with 1,000 cells Successne spinal laps showed continuous 
improvement 

The patient improved steadily, w'lth no exacerbations On June 23 he was 
discharged, with the ears dry and the mastoid healed Residual neurologic 
abnormalities were not present 

A blood culture taken on May 2, 1938, was sterile Culture of pus from the 
canal of the right ear on Maj' 1, 1938, show'ed Staphylococcus aureus haemoljticus 

Sulfanilamide was given as follow's 20 grams (13 Gm ) on admission, 5 
grams (0 3 Gm ) each three hours, eight doses in tw’enty-four hours, for seven dajs, 
then 5 grains each four hours for one daj' and then three times a day, and IS cc of 
an 8 per cent solution of crystalline sulfanilamide, intraspinally on May 3 and 
May 8 Transfusions of ISO cc of citrated blood w'ere given on May 3 and May 14, 
1938 

The patient was discharged well on June 23 The data on the spinal fluid 
throughout the illness were as follow’s 


Date, 1938 


Culture Cell Count 


May 5 
May 6 
May 7 
May S 


Positno Str nonliaemoljtlcus 860 

Positive, Str nonhaemolyticus 1,000 

Sterile 30 

Sterile 


Case 11 — A M K , a girl aged 8 yeais, was admitted to the hospital on May 10, 
1938 The child had a cold two w'eeks prior to admission, three days before, the 
left ear began to discharge The neck then became stiff On the daj' of admission 
delirium and disorientation ensued, accompanied bj' vomiting 

Physical examination revealed an acutely ill child, with a moderately thick 
discharge from the left ear, redness and fulness of the drum, no sagging of 
the canal W'all, apparent tenderness over the tip of the mastoid and stiffness in the 
neck 
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A spinal tap showed cloudy fluid, with 2,500 cells per cubic centimeter, no sugai 
and a 4 plus reaction for globulin 

On May 10 the patient was taken to the opeiating room, necrotic cells were 
found in the zygoma 

The dura over the antrum w’as pathologically exposed and necrosis and free pus 
were found in the tip A temporal decompression was done On May 12 spinal 
fluid w'as reported to contain Str haemolyticus The child w^as taken to the 
operating room again, and dural slits w'ere made, wnth escape of cloudy spinal 
fluid 

The child was subjected to transfusions, dailv spinal taps and administration of 
sulfanilamide and neoprontosil, the latter intramuscularly and intraspinally 

On May 17 the temperature came down to normal, and it remained so On 
June 3 plastic closure of the postauncular wmund w'as done Recovery was unevent- 
ful The patient was discharged on June 6 to the outpatient department, which she 
attended from June 8 to June 25, when she was discharged, with the postauncular 
wound healed and the middle ear dry 

The data on the spinal fluid throughout the illness w'ere as follow'S 


Date, 1938 


Culture 


Cell Count 


May 12 
May 13 
May 14 
May 16 


Positive, Str haemolyticus 

2,300 

Positive, Str haemolyticus 

1,450 

Stenlc 

240 

Sterile 

30 


C^SE 12 — T , a man aged 41, was admitted to the hospital on March 3, 1938, 
wuth a history of a cold, beginning twm weeks prior to admission and followed in 
a few days by earache on the left Eight days prior to admission the ear began to 
discharge On the night before admission severe headache ensued On the morning 
of admission the patient refused food, vomited and shoived signs of irntabilitj'- 
Convulsions or coma w^ere not present 

Physical examination revealed an acutely ill patient, complaining of left hemi- 
crama, wuth exquisite tenderness oier the mastoid The left ear had a full drum 
and a scant, thin discharge through a central perforation, without sagging of the 
w'all of the canal Mild nuchal rigidity w'as present, other observations w^ere 
negatne A spinal tap reiealed cloudy fluid under pressure wnth 800 cells per 
cubic millimeter, without sugar and wuth a 1 plus reaction for globulin Organisms 
W'ere not seen on smear 

On March 3 mastoidectomy w'as done on the left Necrotic cells filled ivith pus, 
found in the tip and deep under the horizontal canal, w ere cleaned out Pathologic 
exposure of the sinus, W'hich w'as enlarged, and of the dura w'as present After 
operation the patient received infusions and sulfanilamide therapy The mastoid 
pus contained Str haemolyticus A culture of the spinal fluid w'as sterile The 
patient did well for seven days, with the spinal fluid clearing, and then complained 
of headache again A spinal tap revealed 2,200 cells per cubic millimeter The 
fluid cleared rapidly, however, wnth repeated taps and administration of sulfanil- 
aniide, so that the patient w'as discharged on klarch 18 to the outpatient depart- 
ment for dressings 

He attended the outpatient department from March 22 to April 2 Good 
progress was noted, granulations w'ere forming in the mastoidectomy w’ound 
The middle ear continued to dram how'e\er 

On April 6 the patient was admitted again, he complained of frontal headaches 
and {e\er of tw'O weeks’ duration 
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Physical examination revealed a thick pulsating discharge from the left car 
and profuse drainage from the mastoidcctomj wound In spile of the absence of 
meningeal signs, a spinal tap was done, revealing 450 cells per cubic milhmctci 
and Str haemolyticus on culture 

On April 7 the mastoidectomj' was revised and the duia sht for diainage Xo 
focus of infection was found, the sinus was inadvertently opened and was packed 
off The patient continued to do badh lie was comatose, with stiffness of 
the neck and a tcmperatuie of 103 F On Apiil 10 the operation was repeated, 
a lead was found under the facial canal, going in the direction of the petrous tip 
It was cleaned out and enlarged, and more dural slits were made Culture of 
the spinal fluid yielded Str liaemolj ticiis , the cell count was 1,050 The patient 
was given blood transfusions 

Owing to the increased cell count of the spinal fluid and the increasing coma of 
the patient, another exploration was made, on Apiil 11, for an abscess \ good- 
sized abscess was found in the left temporal lobe, 6 or 7 cc of pus evacuated and a 
Mosher drain inserted 

The patient died the next dav, April 12 

The data on the spinal fluid throughout the illness were as follows 


Date, lass 


Culture Cell Count 


March 3 
March 10 
April C 
April 10 


Sterile 

600 

Sterile 

2,200 

Positive, Str linemoljtlcii® 

430 

Positive, Str linemoljtleus 

1,030 


The patient apparentl}^ had an abscess of the teinpoial lobe from 
the beginning, which was not discovered until it was too late 

Case 13 — F K , a married man aged 33, had as his chief complaint the results of 
an accident on Sept 5, 1938, when the automobile in which he was riding was 
hit by a truck As a result of the collision, the patient was thrown against the door 
and hit his head against it He recalled nothing from then on His relatives 
stated that there was bleeding from the ears, more so from the right one He 
vomited several times On admission to the hospital one daj later, after being 
transferred from Trinity Hospital, he was drovvsj but conscious 

Physical examination revealed a drowsy patient, ansvv'cnng questions with 
difficulty, slow but conscious Nuchal rigidity and a serosanguineous discharge 
from the right ear were marked The skin on the right side of the face could not 
be wrinkled, the right half of the mouth also W'as paraljzed The tongue was 
coated and deviated toward the left side The reflexes and the Babinski sign were 
absent The pupils reacted to light and were equal The opinion was that cerebral 
contusion was present, with moderate subdural hemorrhage (left motor region) 
and fracture of the skull The roentgen report on the skull was as follows 
■“Examination of the skull shows a long linear fracture on the right side It extends 
from the squamous portion of the temporal bone, across the temporoparietal 
suture and directly upward to the vertex There is another fracture, extending 
from the region of the foregoing fractuie, acioss the temporosphenoid area and 
into the anterior portion of the parietal bone The fracture lines are approximately 
5 and 2 inches (13 and 6 cm ) in length, respectively There is no depression or 
marked separation of the fragments (Sept 7, 1938) ” 

A study of the cenucal part of the spine did not show evidence of fracture or 
dislocation In passing, it was noted that there was a tracture iiwolving the 
zygomatic arch on the right side 
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On October 5 mastoidectomy with decompiession of the temporal bone was 
done on the right As the skin was letracted it was noted that there was a 
fracture extending fiom the zygoma up about 1 inch (2 5 cm), then across, o\er 
the squamous portion of the temporal bone, for another inch (2 5 cm ) and then 
horizontally for inch (4 cm ) 

After the cortex was removed, it was noted that theie were spicules of bone 
going into the dura along the line of fracture 

The cells of the initial gioove were gouged out, and as the operation proceeded 
towaid the zygoma marked destruction was noted, and immediately a large-sized 
cavity was entered, which had exposed the dura The cells of the zygoma Mere 
thoroughly cleaned out, and the semicircular horizontal canal piesented itself, 
above and below it there seemed to be destruction of cells , these were cleaned out 
The antrum was thoioughly cleaned out Then the squamous portion of the 
temporal bone, from the zygoma up and aiound for about 2j4 inches (6 cm), 
was removed, and it was seen that the dura was dark, with some exudate The 
squamous portion of the temporal bone was removed until healthj, normal 
dura was found The cells over the sinal plate weie cleaned, the dural plate 
was removed for at least 1 inch (2 5 cm), and the tip was cleaned A 95 per cent 
solution of alcohol was then put into the wound foi several minutes Gloves and 
gown were changed, and a new knife was used to nick the dura, hoiizontally, foi 
about ^ inch (13 cm ) The wound was left open and dressings applied 

The patient was discharged on December 23 He was seen on Decembei 30, the 
paralysis of the facial nerve was clearing up, and the wound closing over On 
Jan 1, 5, 10, 15 and 30, 1939, the general condition was good, the wound was 
practically healed, except for a small opening On February 15 the wound still had 
an opening, about the size of a pea , the paralysis of the facial nerve was clearing 
up On March 3 the wound was closed and the paralysis of the facial nerve was 
Jietter 

The data on the spinal fluid throughout the illness were as follows 


Date, 1939 

Culture 

Cell Count 

September 10 

Positive, Stapb albus 

3.850 

September 12 

Positive, Stapb albus 

2,860 

September 16 

Sterile 

1,420 

October 9 

Sterile 

600 

October 14 

Sterile 

240 

October 20 

Sterile 

150 


Case 14— A G, a boy aged 5j4 years, was admitted to the hospital on Jan 
29, 1939 Two nights before admission the patient complained of pain in the right 
ear The temperature was 102 F The next morning the pain in the ear was worse, 
and at night the temperature was 106 F, with nuchal rigidity, and the child was 
admitted to the hospital 

Physical examination showed the right ear drum at the time of admission red 
and bulging Landmarks were not visible 

Myringotomy was done, and a mixture of blood and pus was obtained A 
culture of this discharge contained Staphjlococcus aureus and B influenzae 
The left drum was catarrhal Full-blown signs of meningitis were present 

A spinal tap revealed fluid under increased pressure, 40 cc of cloudy fluid 
was removed, it contained 4,840 cells and yielded gram-positive bacilli on smear 
Culture showed B influenzae Roentgen examination of the mastoid revealed 
diffuse haziness throughout the right side No destruction of cellular nails was 
noted 
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Alastoidectomv was then done on the right The mucous membrane througli- 
out was extremel}^ hemorrhagic, frank pus was not encountered, the cells m the 
zygoma were softened On the day of admission, tiic patient reccncd 20 grams 
(13 Gm ) of sulfanilamide, with the dose repeated m one hour, and then 10 
grains (0 6 Cm) every four hours 

Postoperativelj' the patient ^\as subjected to two spinal taps daih, with anti- 
mfluenza serum gnen intrathecally at each tap (eight times in all) Twentv 
grains (13 Gm ) of sulfapjndine and 10 grams (0 6 Gm ) of sodium bicarbonate 
were then given everj four hours, and continuous intravenous administration 
of a 10 per cent solution of dextrose in a saline solution was carried out The 
patient received daily small transfusions The temperature on the div of opera- 
tion varied between 103 and lOS F , the next day it fell from 105 to 99, but 
on the next day it returned to 105 The patient was stuporous, his condition was 
poor, and he was jaundiced Postopcrativ'cly he was kept in the Trendelenburg 
position, and the flow of spinal fluid from the mastoidectomy wound was fairlj 
copious The drainage persisted freelj for about fortj -eight hours The tempera- 
ture on the day after operation varied between 103 and 105 F but on the 
next day started to decline, the patient was slightly more alert The temperature 
subsided m the next four davs to normal, at which it remained, the cell count of 
the spinal fluid dropped consistently and steadily Recovery thereafter was 
uneventful 

Administration of sulfapyridine in the original dose was continued until 
February 17, when the dose was cut to 7)4 grains (0 5 Gm ) three times dail> 
On February 27 all medication was stopped 

On kfarch 1 the child was discharged He has returned for observation at 
weekly intervals and looks well at the time of writing The wound was practically 
closed without evidence of herniation or discharge on Alarch 14 

The data on the spinal fluid throughout the illness were as follows 


Date, 1939 

Culture 

Cell Count 

January 29 

Positive, B Influenzae 

4,S40 

Januarj 30 

Positive, B influenzae 

3,030 

January 31 

Positive, B influenzae 

2,100 

February 2 

Positive, B influenzae 

2,350 

February 3 

Positive, B influenzae 

1,900 

February 5 

Positive, B influenzae 

2,200 

February 9 

Sterile 

1,350 

February 12 

Sterile 

cso 

February 14 

Sterile 

920 

February 10 

Steriio 

30 


Case 15 — V S , a girl aged 8, was admitted to the hospital on Feb 14, 1939, 
with a history of earache on the left for seven days and a purulent discharge for 
three days, following acute infection of the upper part of the respiratory tract 
Some tenderness was present over the left mastoid Simple mastoidectomj was 
done on the left on February 25, because of the tenderness over the mastoid and 
the purulent aural discharge, with a temperature of 100 to 104 F and roentgen 
signs of mastoiditis 

The operative findings were reported as pus -welling up on the making of 
the initial groove, pneumatic and extensive cells and pus m the retrosinal and 
zygomatic cells Culture of material from the mastoid revealed Str haemoljticus 
The postoperatwe course was uneventful The patient was discharged on March 
6 to the outpatient department, where the wound was dressed 

Because of a fistula at the upper angle of the vvmund, the child was readmitted 
on March 25 On March 27 the mastoidectomy was revised, a few cells in the 
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zygoma and the tip were cleaned out Profuse drainage, frontal headache on the 
left, diplopia and palsy of the left external rectus muscle were noted Petrositis 
on the left was reported as shown on a roentgenogram taken on April 7 The 
temperature was 102 or 103 F A spinal tap done on April 8 showed cloudy 
fluid under 200 mm of pressure, with 3,200 cells (mainly polymorphonuclears) 
per cubic millimeter, which yielded a positive culture for Str haemolyticus 
Organisms were not seen on smear , stiffness of the neck or a positive Kernig 
sign was not present 

On April 8 a third operation, revision of the mastoidectomy, exposure of the 
dura and modified ladical mastoidectomy, was done The dural plate of the middle 
fossa was soft, the dura looked fairly normal A small area of soft necrotic bone 
posterior to the horizontal semicncular canal was found and curetted toward 
the petrous apex The soft bone extended inward about 0 S cm The postopera- 
tive condition was poor The patient received 250 cc of blood and 600 cc of a 
5 per cent solution of dextrose in a saline solution On March 4 the patient began to 
receive sulfanilamide (with sodium bicarbonate), 45 grains (2 9 Gm ) and then 
10 grains (0 6 Gm ) ever}’’ four hours A spinal tap on March 9 showed 120 
mm of pressure and a cell count of 1,100 per cubic millimeter and yielded a 
culture containing Str haemolyticus Another tap showed 900 cells, mostly 
polymorphonuclears 

On April 10 radical mastoidectomy was done, with almost complete removal 
of the tegmen of the mastoid and middle ear, a large cavity was made into the 
petrous pyramid below the canals, and the canals were skeletonized A culture 
of the spinal fluid contained Str haemolyticus on two occasions Organisms 
were not seen on smear, the fluid did not contain sugar, the protein content was 
increased 

Treatment, in addition to the operations, consisted of (administration of 
sulfanilamide (with sodium bicarbonate), daily blood transfusions and daily 
spinal taps On April 9, 1939, the dose of sulfanilamide was 45 grains (2 9 Gm ) 
and then 10 grams (0 6 Gm ) every four hours, on April 10, 95 grains (6 2 Gm ) 
and then 20 grains (13 Gm ) every four hours, and for eight days subsequently, 
the same (120 grains [7 8 Gm ] daily), with 5 cc of neoprontosil every four 
hours added on April 14 On April 18 the dose was cut to 5 grains (0 3 Gm ) 
every four hours, which the patient was receiving on April 21 

Two hundred cubic centimeters of blood were given on April 8 and April 9, 
1939, and then 75 cc daily 

The temperature is normal at the time of writing, and the child looks fairly 
well and has no complaints The spinal fluid was sterile on April 19, Mith 350 
cells, and she seemed on the road to recovery 

On April 25 she was out of bed and doing nicely 

On May 10 she was discharged well 

The data on the spinal fluid throughout the illness were as follows 


Date, 1939 

Culture 

April S 

Positive, Str haemolvticui 

Apnl 9 

Positive, Str haemolytieu; 

April 10 

Positive, Str haemolytieu; 

Apnl 11 

Positive, Str haemolytieu; 

Apnl 19 

Sterile 

\pril 22 

Sterile 


Cell Count 

3,200 

1,100 

10,000 

14,000 

350 

120 


CONCLUSIOKS 

In this senes of 15 consecutive cases of menino'itis 
lecoieied and 4 died giving a mortality of 27 per cent*" 


11 patients 
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Sulfanilamide, while obMously extienicl} important, is apparcntl} 
not sufficient m itself to produce a cure 

Surgical mteivention in itself is not sufficient, and it seems that a 
combination of the two, namely, sulfanilamide and surgical intenention 
offers the best hope 

In the use of the diug, it is impoitant that tieatment be staited early, 
that the dose be large and that the treatment be continued foi se\eial 
weeks aftei cessation of symptoms 

Surgical measuies likewise should be instituted as soon as the 
diagnosis is made 

In 7 of 8 cases in which the invading oiganism was Str haemol}ticus 
the patient recovered In 2 cases m which the organism was Pneumo- 
coccus type I and 1 case in which the organism was Pneumococcus 
type III the patient died 

Had sulfapyiidine been known W'hen the pncumococcic infections 
w^eie treated, the results might have been bettei 

Six patients showed paralysis of the external lectiis muscle 

While I realize that this is not a laige senes of cases, it seems, 
nevei theless, that with the use of sulfanilamide plus suigical inter\ention 
meningitis is not necessarily to be consideicd so formidable as formeih 

My associate, Dr A A Cirillo, cooperated in the handling of tlic cases, and 
the residents. Dr P Lefkowitz and Dr E M Hipsch, worked tip the senes 

ABSTRACT OF DISCUSSION 

Dr M ells P EAGLLTO^, Newark, K J I wish to call attention to certain 
facts about the cure of meningitis that ha\c long been known but apparenth todat 
are being disregarded 

I disagree wnth Dr Cunning as to meningitis hating been always fatal, for 
I would point out that before we had sulfanilamide, I cured 27 patients with 
bacteria in the spinal fluid With all cases of meningitis taken together, mj 
percentage of recoveries was 32 

Examination of patients tvith bacteria in the fluid who were cured without 
the use of sulfanilamide taught certain facts that help to explain win patients 
are cured todav w’hen treated wath sulfanilamide and w'hy certain of them relapse 

All the patients w'ho recoveied w'ere cured by remoial of all foci of infection m 
the bone or vessel and because the bacteria in the spinal fluid w'ere attenuated, of 
low grade virulence or few' Contributing factors w'ere that the sugar content 
of the cerebrospinal fluid w'as maintained, although the patients often were acutely 
ill, and that the infection had lasted a sufficient time to allow protectne meningitis 
to develop Several of the infections which I cured belonged to the specific 
self-limiting type, which I have named toxemic and allergic overflow meningitis 
from scarlet fever or from pneumonia 

The presence of sugar in the cerebrospinal fluid signified that the noriml 
metabolic action of the brain had not been interfered with , although the meninges 
were the seat of a bacterial infection, the metabolic action of the central 
mechanism continued This is exactly what takes place from the use of 
sulfanilamide The drug acts in a similar way, by causing bacteriostasis, thus 
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preventing the bacteria from paralyzing the metabolic mechanism of the brain 
The relapses occur because sulfanilamide has a bacteriostatic action only on the 
iiacteria that it can reach 

The case of death from abscess of the brain just reported is enlightening 
It reminds me of one of my cases, in which a child apparently suffered from 
meningitis A radical operation on the bone was done He was given sulfanilamide. 
The spinal fluid rapidly cleared of micro-organisms, but the child did not get 
well 

A ventriculogram revealed the abscess in the occipital lobe, which was opened 
The pus ■was full of streptococci, and yet the cerebrospinal fluid had been free 
from micro-organisms for many w^eeks, during \vhich time the patient w^as 
given sulfanilamide continuously 

The presence of hemolytic streptococci in the abscess of the brain after 
sulfanilamide had sterilized the cerebrospinal fluid meant that sulfanilamide does 
not act in the presence of encapsulated or necrotic tissue even when m high con- 
centration in the blood or cerebrospinal fluid It cannot reach a localized area 
of infection or attack bacteria in areas of necrotic tissue 

Sulfanilamide acts best in the presence of fever, and in meningitis there is 
fever, but with abscess of the brain the temperature often is subnormal 

I ivould emphasize, as has Dr Cunning, that, while this drug is a most wonder- 
ful remedj% one must be guided by the old surgical principles In every case of 
otitic meningitis one must thoroughly explore and remove every possible focus 
of infection A clinical diagnosis of the exact anatomic location of the foci of 
infection in the bone or vessels can be made in the vast majority of cases if a 
proper history is taken and can invariably be made when this study of the case 
IS followed by complete surgical exposure of all possible tracks of infection from 
the bone into the meninges This is possible only by a complete unlocking 
operation To obtain the best results all localized foci of infection in or around 
the temporal bone must be drained, and if possible eradicated The only satisfactory 
operative technic ever devised that fully exposes all areas of infection is what 
I call the “unlocking of the petrous pyramid” 

The carotid artery should alwa3’-s be tied when the infection in the meninges 
comes from, or the advancing lesion is, thrombophlebitis of the carotid venous 
plexus 

The dura should be opened when it contains a localized focus adjacent to the 
primary focus in the bone, as in the vast majority of cases of otitic meningitis 
Dr Bernard J McMahon, St Louis This interesting and carefully pre- 
pared paper has presented for consideration many significant points m the 
treatment of otitic infections and their complications 

Dr Cunning has brought out the important point, that chemotherapj', sero- 
therapy, transfusion and other adjunct treatment should be supplemented by the 
proper surgical lnter^ ention, wdiich should not be inadvisedly postponed in the 
hope that the adjunct measures may accomplish the desired recovery 

Incisions of the meninges establish drainage not only from the intracranial 
cavity but from the meninges themselves The meningeal drainage is important 
m releasing the inflammatory exudate in these membranes themselves about the 
perivascular lymphatics along wdnch the infection has extended from the bone 
of the mastoid to the cranial caMtj'^ 

The indications for paracentesis or mastoidectomy remain unchanged 
The use of sulfanilamide wall not and cannot obviate operative intervention 
in the presence of necrosis or caMtation w-ithin the cellular structure of the 
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mastoid process The presence of the hcmoljtic streptococcus should be posituch 
ascertained if possible before this medication in larger doses is started, and 
the dosage should be guided bv the severity of the infection and subscqucntlj 
adjusted according to the reaction of the patient One should alwnjs bear in 
mind the numerous signs of sulfanilamide tOMCits which have been repcatcdiv 
reported The onset of these signs is not alvva 3 S in direct projiortion to the 
dose, as manj persons are particularly susceptible to the drug 

Dr Converse has mentioned the importance of hemothcrapj or cerotherapv 
when the response to sulfanilamide therapy is inadequate, since without the timcl} 
mobilization of the phagocjtic cells at the area of infection chemotherapy will 
be unavailing Sulfanilamide can exert a bacteriostatic cftect for only a certain 
length of time before toxic signs maj develop, consequentlj, the adjunct treat- 
ments should be resorted to within the first forty -eight to seventy -two hours 

Sulfanilamide should not be administered unless the patient is kept in bed and 
under the careful and constant observation of his physician 

It IS the dutv of the physician to warn patients of the dangers of ill advised 
and uncontrolled administration of this drug, and one mav hopefully look for- 
ward to the enactment of legislation in every state prohibiting the sale of 
sulfanilamide, sulfapyridine and their allied products by the druggist without a 
physician’s prescription 

Dr A A CiRiLLo, New York I should like to stress 1 particular case in 
Dr Cunning’s senes, which was observed recently at Queens General Hospital 
A child S years of age was admitted on Januarv 29 with influenzal meningitis 
Culture and smear were positive Simple mastoidectomy was performed and 
sulfapyridine, serum and sulfanilamide were administered Because the child 
was getting w'orse Dr Cunning suggested that a dural sht be made The child 
had a temperature of 106 F and a pulse rate of 136 and was jaundiced and 
comatose 

Two days later the temperature dropped to 98 F , and on lilarch 3 the child 
was discharged as cured 

In a case of meningitis due to Staph albus resulting from an automobile 
accident paralysis of the right facial nerve and hemorrhage from the right 
ear developed Staph albus was present in the spinal fluid and could be demon- 
strated on smear It was noted m doing a decompression in this case that two 
spicules of bone had perforated the dura, this W'as evidently the avenue of infec- 
tion This patient, too, recovered 

Dr Pierre Viole, Los Angeles Apropos of the remarks of the essavist 
concerning the use of serum, I should like to stress its importance, particularly 
in the presence of infection with hemoly^tic streptococci In Los Angeles some 
spectacular results have been obtained in such cases with the use of human 
convalescent scarlet fever serum obtained from the serum center at the Children’s 
Hospital there In vuew of the successes with this treatment, I think its use 
should be encouraged I should be interested also in hearing reports from other 
medical centers where human convalescent serum has been used extensiv^elv 
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Surgeiy of the lacrimal sac dates back to the time of Galen, 50 A D , 
and of Celsus,^ 100 AD, but credit for the first mtranasal dacryo- 
cystotomy is generally given to Caldwell,^ of New York, who published 
his work m 1893 Ritter ^ cited the work of Hopmann, who as early 
as 1885 brought forth the idea of opeiatmg on the lacrimal sac mtra- 
nasally, using a sound passed from above as a guide Killian ^ m 1889 
leported his mtranasal operation He passed a Bowman probe from 
above, cany mg it down into the lacrimal canal as far as possible He 
then cut off the anterior end of the inferior tuibinate and removed 
all the mtranasal wall of the nasolacrimal duct Passow ^ reported on 
4 patients operated on by this method two years later In 1904 Strazza 
reported his mtranasal operation and m 1908 Okuneff reported on a 
similar operation All these eaily workers removed a part of the 
inferior turbinate mtranasally and then opened the nasolacrimal duct, 
working upward until a probe passed fiom above could easily be advanced 
into the nose Only Strazza continued his resection upward to include 
the tear sac, he applied the cuiet to its walls 

However, it w^as West® who put the mtranasal opeiation on a fiim 
basis His first publication appeared m 1909 It is interesting to follow 
the evolution of his technic In his first case he followed Killian’s 
method — i e, the anterior pait of the inferior concha was removed. 

Read at the Sixty-First Annual Meeting of the American Laryngological 
Association, Rye, N Y, May 25, 1939 

1 Celsus, AC Of Medicine, in Eight Books, translated by J Greive, ed 
3, London, E Portwine, 1837 

2 Caldwell, GW Two New Operations for Obstruction of the Nasal 
Duct, with Preservation of the Canahculi, and an Incidental Description of a New 
Lachrymal Probe, New York M J 57 581, 1893, reprinted. Am J Ophth 10 189, 
1893, A New Operation for the Radical Cure of Obstruction of the Nasal Duct 
New York M J 58 476, 1893 

3 Ritter, in Katz, L , and Blumenfeld, F Handbuch der speziellen Chirurgie 
des Ohres und der oberen Luftwege, Leipzig, Curt Kabitzsch, 1923 

4 Killian, cited by Ritter 3 

5 Passow Zur chirurgischen, Behandlung der Verengerungen des Thranen- 
Nasenkanals, Munchen med Wchnschr 48 (pt 2) 1403, 1901 

6 West, J M A Window Resection of the Nasal Duct in Cases of Stenosis 

Tr Am Ophth Soc 12 654, 1909 ’ 
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and the entiie nasolacinnal duct was opened Soon aftei that he ' began 
to save the infeiioi concha, Ik opened the nasolaeiimal duet h) making a 
window m the lateral nasal \\all abo\c the infenoi tuibinate 'V probe 
was passed into the nasolacrimal duct fiom abo\c to sene as a guide 
The next step in the derelopment of his opcialion came when lie opened 
onl} the sac, the duct was left completely alone The final impiorement 
came w^hen he began to excise all the wall of the “^ac except a small 
piece immediately aiound the opening of the canaliculi — the so-called 
intianasal total extiipation Briofl), lie clciatecl a small flap of nasal 
mucopei losteum ovei the torus lacnmahs and tinned it down, then, b> 
means of a chisel applied intianasalU, he made an opening m the bone 
(including a pait of the laciimal bone and a pait of the frontal piocess 
of the maxillaiy bone) Through this bonj window he seized the wall of 
the sac (a piobe having picviousl) been passed in thiough the canaliculus 
to make tension on the w'all) wnlh a forceps and extirpated a part oi all 
of it 

Polyak® and Halle® desciibed a similar intranasal technic at about 
the same time Polyak elevated a piece of nasal mucopcriosteum but 
did not save it He made a wade exposure of the sac and then icmoved 
its entile nasal wall It is interesting to recall that m 1902 Poliak^® 
had published a method of letrogradc dilation of the nasolacinnal duct 
He latei abandoned this Halle in dcsciibmg his operation laid great 
stiess on his flap of nasal mucopei losteum, which he turned back After 
the bony wnndow w^as made and the sac opened, he completely serered 
the sac from the duct , the flap was returned to its original position and 
a small hole cut out of it to serve as a passagew'ay foi the tears The 
lemainder of the flap foimed a sort of valve to prevent the blowing 
of ail up into the conjunctival sac from the nose 

7 West, T Trancntraufcfn, Deutsche mecl Wchiischi 38 fpt 1) 779 
1912, Die totale Exstirpation cles Trancnsackcs von clcr Nase atis nut Wicdcrlier- 
stellung des normalen Abflusses in rallcn von Daknozvstitis Ztschi f Angrenh 45 
159, 1921 , Intranasal Lacrimal Sac Operation, Arch Oplitli 55 "551 (Jiih ) 
1926 

8 Pohak, L Ueber das Eroffnen des Ductus nasolacrinnlis iin lorderen 
Teile des mittleren Nasenganges, Ztschr f Aiigcnli 27 92 1912, Ueber die 
mtranasale Dacryocystotomie, ibid 30 557, 1913, Zwei Fade Scliussieiletzungen 
der Nase, mit Verletzung des Tranensackes tind Nebcnhohleneiterung, Intenat 
Centralbl f Laryng 34 67, 1918 

9 Halle Zur intranasalen Operation am Tranensack, Arch f Larjng u 
Rhin 28 256, 1914, Internasale Tranensackoperation bei einen Saugling \on 
Monaten zur Entfernung emer hineingeglitten Dauersonde Die mtranasale Tranen- 
sackoperation und ihre Erfolge, Berl klin Wchnschr 55 256, 1918, Die nasale 
Chirurgie der Tranenwege, Ztschr f Laryng u Rhm 11 60, 1923 

10 Polyak, L Die Sondierung des Ductus nasolacrymalis von der Nase aus. 
Arch f Laryng u Rhin 12 379, 1902 
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From that time (about 1911) on, a wealth of material on intranasal 
opeiations was published, the numeious operative proceduies embiaced 
the same principle, but each had some peculiarity of technic A few 
of them will be described briefly Choronshitzky passed a pointed 
metal sound thiough the punctum and canaliculus into the sac He 
then forced this through the lacrimal bone into the nose and, using it 
as a guide, made a communication between the nasal cavity and the 
tear sac mtranasally Later he merely made a puncture through the 
lacrimal bone with the piobe He passed a thread through the tiact 
and allowed it to remain for some time In 1912 Dr W M C Bryan 
lepoited a slight modification of West’s opeiation Glogau^® made 
use of Halle’s technic but left a continuous thread in place foi several 
weeks In 1915 Hanger repoited a technic essentially like Killian’s 
Rudolf Hoffmann slit the upper canaliculus and through it passed 
a sound larger than could otherwise have been used, pushing the tip 
through the laciimal bone into the nose to guide him in making an mtra- 
nasal opening between the nasal cavity and the tear sac 

The idea of a thiead or bougie remaining in an opening between the 
tear sac and the nose is an ancient one, and numerous ingenious methods 
have been devised to accomplish this Sir Percival Pott“ m the 
eighteenth century desciibed an inlying leaden cannula and bougie, 
Andrew in 1883 lecommended an inlying leaden stylet, Vulpius^® 
used an indwelling metal sound, leaving it in place for a yeai oi more , 
Kyle inserted a i emovable silver cannula, which was cleaned and 
leplaced by the patient from time to time, Koster®° used a silk thread, 


11 Choronshitzky, B Die perkanalikulare Tranensackdurchstechung als 
Einleitung zur intranasalen Tranensackeroffnung und als selbstandige Operation, 
Arch f Laryng u Rhin 28 363, 1914 

12 Bryan, W M C Submucous Dacryocystorhinostomy for Persistent 
Dacryocystitis, Ann Ophth 21 497, 1912 

13 Glogau, O A Case of Dacryo-Cysto-Rhinostomy, Laryngoscope 25 28, 
1915 


14 Hanger, F M An Intranasal Operation Without a Guide for the Cure 
of Dacryocystitis, Laryngoscope 25 23, 1915 

15 Hoffmann, R Ueber Dakryoc)'storhmostomie, Monatschr f Ohrenh 48 
985, 1914 

16 Pott, P Of the Fistula Lachrymahs, in Chirurgical Woiks of Percival 
Pott, edited by J Earle, first American edition, from the last London edition 
Philadelphia, J Webster, 1819, vol 1, p 179 

17 Andrew, E The Treatment of Lachrymal Obstruction, Brit M T 2 
1185, 1883 

18 Vulpius, W Die Behandlung der Thranennasencanalstenosen , eine 
rhinologische Aufgabe, Deutsche med Wchnschr 22 99 (pt 1), 1896 

19 Kyle, J J Operation Intended as Substitute for Extirpation of Lachrymal 
Gland or Duct, Am J Ophth 14 369, 1897 

20 Koster, W Die permanente Drainage der Tranenabflussweffe Arch f 

Ophth 67 87, 1907 ^ ^ 
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Buidon-Coopei used silk-woim gut, Van Lint" used rubber tubing, 
and as lecently as 1936 Spratt,==' of Minneapolis, recommended the use 
of a hono\\ metal tube 

Yankauei ■'* suggested that the nasolacnmal duct acts like a siphon 
Working iiitianasally, he elevated the nasal mucopcriosteum o\er the 
duct, resected its bony vail and slit the entire membranous canal from 
its nasal opening, up to and including the sac Then he replaced the 
nasal mucopcnosteal layer The result was an enlargement of the bon\ 
membranous passagew^ay and the reestablishment of drainage m the 
natural manner Naturally the anterioi part of the inferior concha was 
saciificed during this operation 

Horgan always performed submucous resection of** the septum 
before going ahead with intranasal dacr\ oc} stosloiny (West t)pc) 
Blegv^ad did an mtranasal operation similai to that of West, except 
that he used an electiic drill rather than a chisel to go through the bone 
In 1920 Bookw alter-" reported an mtranasal procedure cssentiall} the 
same as West’s Affolter made a w'lndow' in the nasal septum, operat- 
ing through It from the opposite nostril This opening he closed after 
the operation Good reported a method similar to Yankauer’s Clark 
published an account of his mtranasal op,eration in 1922 He passed a 
probe thiough a small external incision into the sac rather than through 
a canaliculus The probe w'as then forced on through the lacrimal bone 
and acted as a visible guide m the nose 

Numerous other methods of treatment for lacrimal obstruction and 
infection have been m use In ancient times the tear sac W'as opened 
and a red hot cautery forced through the lacrimal bone into the nose 

21 Burclon-Cooper, J A Silkworm-Gut Lachr\mal Stjle, Ophth Re\ 26 
1, 1907 

22 Van Lint Trepanation of the Os Unguis and Placing of a Rubber Drain 
in Chronic Dacryoc} stitis, Am J Ophth 3 367, 1920 

23 Spratt, C N Use of Callahan Tubes m Treatment of Chrome DacrociS- 
titis, Am J Ophth 19 601, 1936 

24 Yankauer, S The Technic of Intranasal Operations upon the Lacrimal 
Apparatus, Laryngoscope 22 1331, 1912 

25 Horgan, J B The Operation of Daerj ocj storhinostomy Its Indications 
and After-Treatment, J Larjmg, Rhin & Otol 31 225, 1916 

26 Blegvad, N R Bemerkungen uber die Westsche Operation, Klin 
Monatsbl f Augenh 65 429, 1920 

27 Bookwalter, C F Intranasal Daerjmeystostomy, Arch Ophth 49 568, 
(Nov) 1920 

28 Affolter Die temporare Resektion der Nasenscheidew'and bei intranasalen 
Tranensackoperation, Internat Centralbl f Laryng 35 27, 1919 

29 Good, R H Simplified Intranasal Operation for Obstruction of Naso- 
lacrimal Duct, Am J Ophth 4 597, 1921 

30 Clark, J S Combined Intra- and Extranasal Operation for Dacrocj stitis, 
Illinois M J 42 104, 1922 
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Escharotics also were employed Woolhouse and Plainer m 1724 opened 
the sac externally and drained it by making a hole m the lacrimal bone 
into the nasal cavity Berlin in 1868 advocated total extirpation of the 
tear sac This idea was revived in 1903 by Axenfeld In 1904 Toti/" 
of Florence, brought out his external dacryocystorhinostomy, which has 
enjoyed wide popularit}'’ Toti incised the skin and elevated the peri- 
osteum off the lacrimal bone and the frontal process of the maxillary 
bone in the lacrimal fossa This layer of periosteum, plus the tear sac, 
was displaced laterally The bony wall of the lacrimal fossa was resected 
Windows were then made in the nasal mucopenchondnum and in the 
lacrimal sac to correspond to the bony window and to cover its raw edge 
The external incision was closed Lagrange and Aubai et opened the 
sac by external incision, applied the curet to its walls and then made 
an opening into the nasal cavity for diainage Dupuy-Dutemps and 
Bourguet^^ operated in essentially the same way as Toti, except that 
they actually sutured the cut edges of the wall of the sac and the nasal 
mucosa This procedui e is far superior, in that healing is immediate and 
no after treatment is lequired Mosher®" in 1921 and 1923 reported 
his modification of Toti’s operation Recently Chandler,®® of Boston, 
compared a series of operations done by Mosher’s technic, another by 
Dupuy-Dutemps’ and Bourguet’s technic and another by his own modi- 
fication of the external opeiation Stokes ®'^ made an external incision, 
freed the lacrimal sac and severed it from its lower end This he 
implanted in a bony window, which he made through an opening m the 
nose Kutviit®® described a complicated approach to the tear sac from 

31 Axenfeld, T Die Exstirpation des Thranensackes zur Prophylaxe der 
septischen Infektion der Berufverletzungen des Auges, Khn Monatsbl f Augenli 
41 (pt 1) 128, 1903 

32 Toti, A Zum Prinzip, zur Techmk und zur Geschichte der Dakroc.vs- 
torhinostomie, Ztschr f Augenh 23 232, 1910, Technique systematique de la 
dacryocystorhinostomie, Ann d’ocul 143 417, 1910 

33 Lagrange and Aubaret Contribution histonque et clinique au traitement 
des dacrj^ocystites par la creation d’une voie nouvelle a I’unguis, Ann d’ocul 138 
161, 1907 

34 Dupuy-Dutemps and Bourguet Note preliminaire sur un precede de 
dacryocystorhinostomie, Ann d’ocul 157 445, 1920, Precede plastique de dac- 
Tyocystorhmostomie et ses resultats, ibid 158 241, 1921 

35 Mosher, H P The Mosher-Toti Operation on the Lachrymal Sac, 
Laryngoscope 31 284, 1921, The Combined Intranasal and External ’ Operation 
on the Lacrimal Sac (Mosher-Toti), Ann Otol , Rhin & Laryng 32 1, 1923 

36 Chandler, P A Dacrj ocystorhmostom> , Tr Am Ophth Soc 34 240 

1936 ” ’ 

37 Stokes, W H Transplantation (Implantation) of the Lacrimal Sac in 
Chronic Dacrj'oc\ stitis, Tr Am Acad Ophth 43 343, 1938 

38 Kutvirt, O Dacryorhmostomie par les ^Oles orales. Rev de larxncr dq 

675, 1922 *** 
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the mouth , his method recalls a "Dcnlvci operation he resected the 
bony lateral nasal wall but did not open into the antrum On the other 
hand, Von Eiken had previously repoitcd diaimng the tear sac into the 
maxillaiy sinus 

Wienei and I first lepoited our method in 1920 and I'”’ again 
m 1923 Wood^^ in 1933 lepoiled as follons “This opciation has 
gradual^ been perfected until it has become remaiKahly successful in 
properly selected cases’' He stated that in cases in which thcie is an\ 
form of obstruction between the e\e and the sac this operation is not 
suitable 

Om procedure is as follows 

About tivo hours before beginning the operation the patient is gi\cn y, grain 
(16 mg) of morphine and Vlao gram (0 5 mg) of scopolamine h\ clrobromidc 
A second dose of scopolamine hjdrobromide niaj be required, but i second dose 
of morphine is never given 

A cotton plug soaked in a 05 per cent solution of pontocainc Indrochloride i'^ 
pushed under the upper and lower lids at the inner cantlnis and permitted to sta\ 
for about two minutes With a fine phtinum needle of a small Inpodcrmic sjrmgc 
the conjunctiva is punctured just below the lower punctuin, and a few drops of a 2 
per cent solution of procaine h} drochloridc is injected, the needle is pushed 
forward along the border of the catnliciilus, toward the sac, altcrnatcb to the 
conjunctival and the skin side, a small amount of the solution being injected each 
time When the sac is reached, the needle is pushed toward the top of it, where 
a small amount is injected, and then toward the bottom of it, where a sliglith 
larger amount is injected This will catch all the terminal ncries suppUmg 
the canaliculus and the lacrimal sac, so that a probe can be passed without pain 
The nose is cocainized in the usual w'aj 

The punctum is dilated with a punctum dilator , the Galczowski dilator is then 
introduced, and the canaliculus is stretched A Ziegler probe is passed into the 
punctum and along the canaliculus as far as the sac (fig 1) Ihc tip being held 
well against the bone, the handle of the probe is raised until it is directed straight 
down, it IS kept close to the bony wall until it reaches the bottom of the sac, 
when it is turned at an angle of 45 degrees and forced through the lateral nasal wall 
into the nasal cavity (fig 2) It should enter just in front of the anterior tip of 
the middle turbinate, which is identified by inspection of the nasal chamber 
through the nostril 

The probe is now slightly withdrawn in order to make a vertical incision 
through the mucoperiosteum, which passes through the point of entrance and 
extends % inch (1 cm ) above and below (fig 3) Its edges are elevated and 
reflected both forward and backward m order to expose the bare bony surface 

39 Wiener, M, and Sauer, W E New Operation for Relief of Dacryocys- 
titis Through Nasal Route, J A M A 75 868 (Sept 25) 1920 

40 Sauer, W E Dacryorhinocystotomy Combined Methods, Ann Otol , 
Rhin & Laryng 32 25, 1923 

41 Wood, V V Intranasal Surgical Treatment of Chronic Dacryocystitis, 
Tr Am Laryng , Rhin & Otol Soc 39 554, 1933 
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The probe is then pushed into the opening in order to determine cxactiv its 
location An electrically driven burr 2 mm in diameter (fig A) follows its dis- 
appearing tip and enlarges the opening in the bone until it attains a diameter of 
8 to 10 mm , it is then extended far enough abo\c to enable the probe to be intro- 
duced horizontally into the nose 

A portion of the sac is now pushed through the bom opening into the nasal 
cavity by means of a Bow'inan probe (fig 5), which is now substituted for the 
Ziegler With the sac held in this position, biting forceps (fig 6) arc introduced 
into the nose, and as much of the medial and lower wall of the sac as possible 
is removed with them 

The point of an Anel siringe is introduced into the canaliculus, and thorough 
irrigation is carried out through the sac and into the nose The rcfltctcd muco- 



Fig 3 — Vertical incision through the niucoperiosteum 


periosteum is brought back into place (fig 7), partialh corering the bonj opening 
This prevents excessive granulations and shortens the time of healing 

Bleeding is usually slight, in no case has packing been required In some 
cases a punctum dilator must be used before the Ziegler probe can be introduced 
In none of the cases did w'e find it necessary to slit the punctum When the middle 
turbinate is large a portion of the anterior end may have to be removed immediately 
before the introduction of the probe If the nose is narrowed by a septal deviation, 
submucous resection must precede the operation, though in the majontj of cases 
this has not been found necessary 

On the third postoperative day a probe is introduced through the punctum, the 
canaliculus, the sac and the operative opening into the nose This procedure maj' 
have to be earned out several times afterward Granulations are kept down by 
means of a 40 per cent solution of silver nitrate until the w'ound in the nose is 
completely healed 
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Fig 4 — Electrically diiven burr enlarging the opening in the bone 



Fig 5 — Portion of the sac pushed through the bony opening into the nasal 
cavity b\ means of a Bowman probe 
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Wiener and I have been following this method since 1911 Some 
of our patients we have been able to follow for more than twenty years. 
Our results on the whole have been good Complete cessation of the 
purulent discharge and freedom from tearing was secured m nearly every 
case In a few, although the purulent discharge subsided, some tearing 
remained, especially when the patient uas exposed to the wind In a 
small percentage of cases the result ^vas unsatisfactory, because a 
permanent opening m the nose could not be maintained Some of our 
failures in the beginning were due to our operating, m our enthusiasm 
to try out the method, m all cases m which local treatment did not 
produce a response, vithout due consideration for the pathologic condi- 
tions in the lacrimal apparatus, the nose and the paranasal sinuses We 
learned that a satisfactory result could not be obtained as long as one or 
moie of the sinuses was chiomcall)'' infected It is therefore necessary 
to study all cases carefully and to eliminate pathologic conditions m 
the nose and the sinuses before attempting an operative procedui e on the 
lacrimal sac We now have roentgenogi ams of the sinuses made, regard- 
less of clinical findings The loentgen Msualization of the nasolaciimal 
sac according to the method of Houin has not been satisfactor}^ in our 
hands Unfortunate^ our results have been almost consistently bad in 
cases 111 V Inch the bone has been fractured m this area, especially when 
callus was formed extensively Failures occurred also vhen the lacrimal 
sac happened to be small For }oung children with small nasal passages 
the after-care is a special pioblem Nevertheless, we have had a number 
of cases of young children m which satisfactory results vere obtained 
although the outlook was most discouraging 

The success of the operation depends largely on securing a suffi- 
ciently large bony opening into the nose so that the sac can be readily 
visualized when its nasal wall is pushed into the nose with the Bowman 
probe It is also essential that its wall can be grasped with the Hartmann 
forceps and the greater part of it removed In other words, one must be 
able to secure a large enough opening into the sac itself so that theie 
will be no danger of its closing later on 

Our results have been better since we have preserved the muco- 
periosteum by reflecting it before enlarging w'lth the burr the opening 
made by the Ziegler probe This mucoperiosteum is replaced so that the 
raw' edges of the bony window^ are covered by the flaps after the operation 
lias been completed This shortens the time of healing by reducing 
the area of the granulating surface Should granulations appear, they 
aie reduced by the application of a 40 per cent solution of silver nitrate, 
as has alw ays been our practice 

42 Hourn, G E X-Ray Visualization of Xaso-Lacnmal Duct Ann Otol 
Rliin & Lanng 46 962, 1937 ' 
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In oui opinion this method has all the advantages of othei intianasal 
methods, avoidance of external scar and damage to the capillary action 
of the canahcuh, plus simplicity, which is lacking in most of them If 
necessai} the operation can be performed dining actne inflammation of 
the sac In case of failure due to a membranous closure of the opening 
in the nose the sac can be easily leopencd as a simple office procedure 
We have done this a second or e\en a third time m a number of cases, 
finally secuimg peimanent diainage When this intranasal operation is 
not successful it does not mteifere AMth any external operation, such 
as the Toti oi the Mosher operation or with complete extirpation of 
the sac 

It is now the opinion of a numbei of ophthalmologists that the mtra- 
nasal opeiation for diainage gives more sccuiit}’’ as a preliminary step 
prepaiatory to intraocular operations such as those foi cataract or 
glaucoma when the sac is inflamed than does extirpation of the sac 
Alattice found pneumococci m the conjunctiva m 45 per cent of cases 
after extnpation Bumke and West, following Elschnig’s method, found 
that cultures were usually negatne within two or three dajs after the 
intranasal operation 

DISCUSSION 

Dr Ralph A Fenton, Portland, Ore Mr Cliairnnn, I slioiild like to ask 
Dr Sauer whether he and Dr Wiener ln\c found it possible to secure good 
results in this excellent operation, winch I may say I ha\c used nnsclf for some 
twelve yeais on occasion, in cases in which the lacrimal sac has de\ eloped exten- 
sions down into the tissues of the face, has become bulging and has certain 
diverticula, as one might call them It has been my feeling in following mistakes 
in technic that probably this class of dacrjocjstitis cannot be remedied bv anything 
except an external operation, such as the Toti-Mosher, w’hich my associates and I 
have used for a long time also, and that the excellent procedure of Dr Sauer 
and Dr Weiner must be reserved for cases in which the sac is relatnelj in its 
normal position, is not too extensively thickened and can be, as he has shown, 
pushed into the nose through an excellently made opening in its side w'all 

It IS true that if the Sauer procedure does not w’ork, one can ahva^s do the 
external operation But m attempting to operate bj the external route after an 
attempt to do this much simpler procedure, my associates and I have found that 
the presence of scar tissue due to the earlier piocedure made a little tiouble in the 
dissection 

Since this method of operation was discovered, we have abandoned the t^pe 
of work advocated twenty-five years ago by Dr AVest, that, with its extensive 
instrumentation, is entirely unnecessarv, and I feel that Dr Sauer’s procedure has 
been a great improvement 

Dr Harris P Mosher, Boston I agree heartily with Dr Sauer that mis- 
sionary work is still necessary among the ophthalmologists m regard to opera- 
tions on the lacrimal sac for its chronic infections Evidently, in Dr Sauer’s 
hands and Dr Fenton’s hands, this operation has been a success After hearing 

43 Mattice, cited bv West, J M The Clinical Results of the Intranasal 
Tear Sac Operation Tr Sect Ophth , A M A , 1931, p 81 
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West’s paper and trying that procedure, I gave it up for the external operation 
Unintentionally I modified and simplified the Toti operation, thinking I was doing 
the Toti, and have followed that procedure since I, however, have always had 
the feeling that the fundamental principle of surgery was to operate by sight 
when and where one can There are cases in which, evidently, Dr Sauer does 
operate fully by sight But I am sure that there are other cases in which he 
does not and cannot fully operate by sight on account of the anatomic configura- 
tion of the nose 

I have had the fashion of saying, to encourage young operators, that the 
external operation on the lacrimal sac is one of the most satisfactory, from the 
economic standpoint and from the professional and scientific standpoint, of opera- 
tions in surgery 

Dr Charles T Porter, Boston My associates and I tried first the intranasal 
operation with some measure of success in a few cases, but they were not suffi- 
cient to warrant carrying on Frequently, after failures by the ophthalmologist 
in trying to remove the entire sac or, later on, m trying to do the operation Dr 
Mosher developed at the hospital, the patients were turned over to us for the 
operative procedures to be completed A split canaliculus and a split punctum 
leave the sac with a glued-up common punctum Such patients gave us perhaps 
more trouble than all the rest, but we finally succeeded in treating them by eliminat- 
ing the common punctum and leaving sometimes a stilet in the lower one for a 
while This complicated condition has given us the most concern 

Dr W E Sauer, St Louis In answer to Dr Fenton, with reference to the 
pouching of the sac, that suggests one of the advantages of the Ziegler probe, 
which IS a sharp-pointed instrument One finds the bottom of the sac before one 
enters the nose 

In reference to Dr Mosher’s remarks about the external operation, my associates 
and I never attempt an operation on a patient that has been operated on two or 
three times before by some of the ophthalmologists, but we have seen 1 or 2 
patients, possibly more, in the clinic that have been operated on with large keloids , 
so that IS the objection to the external operation This operation is not a cure-all 
One cannot expect success in cases m which there are pouches and in which the 
sac happens to be small The important thing is to get rid of the pathologic con- 
dition in the nose before one attempts any operation on the lacrimal sac 
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PAPILLARY TUMORS OF THE TONSIL 

J Julian Chisoim, MD, Baltimorf 

Laige benign lymphoid tumors aiising fiom the body of the faucial 
tonsil aie laie Small pedunculated papillomas or fibiomas attached to 
the tonsils, the faucial pillais oi the uvula aie common New ^ in 1931 
reported 357 tumors of the tonsils and phai}nx, of which 63 wcic benign 
Of the latter, 35 weie small pedunculated papillomas, which arose from 
the pillais in 40 pei cent of cases, from the soft palate in 28 6 per cent, 
fiom the tonsils in 28 6 pei cent and fiom the posterior wall of the 
pharynx m 2 8 per cent 1 heie weie only 5 true lymphoid tissue tumors, 
all occurring in w'omen One of these, a pedunculated giowth 3 mche'^ 
(7 6 cm ) m diameter, attached to the upper pole of the left tonsil and 
composed of papillary tonsillar tissue, was strikingly similar to that in 
case 1 of this leport Harold D Smith - stated that in a microscopic 
study of a series of 2,200 tonsils remo\ed by operation he found 1 
papilloma, wduch show'cd marked pi ohf oration, spreading out from 
the capsule In recent years benign tumors of the tonsils ha\e been 
leported also by Friend,® Kelemen,‘ Pearlman and Pilot,® Dunn,® Reuys,' 
Zoltan,® Oppikofer and Weinhold ® and Frank Zoltan described a 
diffuse papillomatous change in the tonsil wdiich he characteriFcd as 
tubeious hypertrophy He stated the belief that such growths may be 

1 New, G B and Clnldrcy, J H Tumors of tlie Tonsil and Pl]ar%nN. 
(Three Hundred and Fiftj'-Scien Cases) I Benign Tumors (Sixty -Three Cases), 
Arch Otolarjng 14 596 (Nov ) 1931 

2 Smith, H D Microscopic Pathology oi tlie Palatine Tonsil, Arch 
Otolaryng 21 426 (April) 1935 

3 Fnend, L J Fibro-Adenohpoma of the Tonsil, Arch Otolarvng 3 448 
(May) 1926 

4 Kelemen, G Drei Tonsillentumoren, Ztschr f Hals-, Nasen- u Ohrenh 
16 556 (Nov 8) 1926 

5 Pearlman, S J , and Pilot, I Lymphoid Tumors of the Tonsils Report 
of Four Cases, Arch Otolaryng 5 143 (Feb ) 1927 

6 Dunn, L S Tumors, Benign and Malignant, of the Tonsil and Periton- 
sillar Area, Laryngoscope 39 16 (Jan ) 1929 

7 Reuys, H Papillom des Gaumens — Schleimhautplattenepithelcarcinom der 
Tonsille — Cystadenoma papillare des Nasenvorhofes, Ztschr f Hals-, Nasen- u 
Ohrenh 30 167 (Dec 18) 1932 

8 Zoltan, S Ueber die tuberose Hypertrophie der Gammenmandeln, Monat- 
schr f Ohrenh 69 864 (July) 1935 

9 Oppikofer, E, and Weinhold, H Ueber die papillare Hyperplasie des 
lymphatischen Rachennnges, Arch f Ohren-, Nasen- u Kelilkopfh 144 135, 1937 , 
“Ueber papillare Hyperplasie des lymphatischen 'Rachennnges” Bemerkungen zu 
den Ausfuhrungen von Dr Stefan Zoltan, ibid 144 347, 1938 

10 Frank, I Papilloma of the Tonsil, with Report of Three Cases, Ann 
Otol, Rhin & Laryng 47 715 (Sept) 1938 
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induced by stasis, infection or intoxication but expiessed feeling that 
the primary change is hypertrophy followed by .stasis, hyperemia and 
edema Oppikofer expiessed the opinion that papillomatous tumors 
have an infectious basis 

Flank reported 3 cases and furnished a bibliography of twenty-two 
ai tides He stated that Vidau in 1937 found reports of only 16 cases 
of tonsillar papillomas in the liteiature Fiank described the microscopic 
pictuie of these benign growths They are composed of squamous 
epithelium extending in finger-like, sometimes branching projections 
about a delicate core of connective tissue without mflammatoiy changes 
Reuys, repoitmg a papilloma of the soft palate the size of a half dollar 
in a gill of 4 years, observed that the tumoi was charactei ized histo- 



Fig 1 (case 2) — Low power magnification of a papillary tumor almost com- 
pletely replacing normal tissue in the uppei half of the right tonsil 


logically by extensive and rapid formation of immatuie connective tissue 
elements and that mature connective tissue was almost lacking In 
addition to papillomas, nonmalignant gi owths which may be encountered 
m the tonsils or peritonsillar area include adenomas, fibromas, chondro- 
mas, angiomas, deimoid cysts, osteomas, myomas, fibrochondromas, fibio- 
hpomas and fibi olymphadenomas 

REPORT OF CASES 

Case 1 — A woman aged 64 vas seen on July 25 1933, complaining of difficulty 
in breathing at night, first noticed fi\e years previously At the onset she had 
consulted her famih plnsician who told her that the right tonsil was much 
enlarged Since then it had gradiialh increased and the difficult\ m breathing 
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had progressed to such an extent thit she could not sleep except when l\ing on 
the right side The onlj oilier s\nipioins weic fulness in the throat, a pulsating 
sound in the right eai at night and some pain and stiiTness in the joints On 
e\amination the onlj significant findings were in the throat Ihc left tonsil was 
of moderate size and show'cd evidence of chionic infection There was a large, 



Fig 2 (case 2) — Higher magnification of the area marked in figure 1, show- 
ing in cross section, a column of tumor tissue beneath the pharyngeal surface of 
the tonsil 

rather pedunculated grow’th arising from the center of the right tonsil and extend- 
ing beyond the midline Its surface was nodular and not ulcerated but beneatn 
the epithelium were a number of small cjsts containing yellowish material There 
were no enlarged glands in the neck A diagnosis of benign tumor of the right 
tonsil w'as made On August 5 an operation was performed at the Church Home 
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and Infirinan \\ith the patient under ancstlicsi i indueed 1)\ a\ertin witii annlene 
h 3 drate and nitrogen niono\idc ^\lth owgen Dr Grant Ward rtinoecd tlic right 
tonsil and the tumor in one nnss h\ throwing a tonsil sinre around it and applj- 
ing a strong cutting current to tlic wiic Rcniauiing tags of tissue in tlic fossa 
weie coagulated I then removed the left tonsil In sharp and blunt dissection 
There w'cre no postoperatnc complications and when the patient reported for 
observation, on December 5, she was free of sjmptoms and the throat looked 
clean A pathologic report In Dr Vernon L Norwood w.is as tollows ‘‘This 
specimen is a mass of tissue 2 5 bj 15 b\ 1 cm, which is said to ln\c been 
remo\ed as a pedunculated growth from the tonsil The surface presents a 
smoothh lobulated creptic appearance similai to tint of a normal tonsil On 
section numerous cists filled with jellowisli purulent material were found” The 
diagnosis was papilhri Inpcrtropln' of the right tonsil 

Casf 2 — A girl aged 4 icais was referred bj her pediatrician because of nasal 
obstruction and enlaigcment of the right tonsil which had been noted for si\ 
months Examination, on April 12, 1938, revealed moderate enlargement of the 
glands at the angles of the jaws on both sides The left tonsil was modcrateh 
enlarged The right tonsil was tremendoush enlarged and extended well bciond 
the midhne The surface was lobulated and criptic and felt soft to palpation 
The phjsical examination otherwase did not reieal anj abnormalities The tonsils 
and adenoids were remoied watli the patient under ether anesthesia at the Johns 
Hopkins Hospital on April 14 Ihe adenoids were small The left tonsil dis- 
sected out easih The right tonsil proied to be friable, and the tremendous enlarge- 
ment w'as confined to the upper pole It extended deepli beneath the anterior 
pillar and seemed to be invading the muscle of the tonsillar bed A definite capsule 
could not be demonstrated Bleeding was rather profuse The operator suspected 
a sarcoma and removed a portion of the mass for a frozen section A benign 
giowth was reported The mass w’as completelj removed then, b\ sharp and 
blunt dissection The only postoperatnc complication was mild scarlet fever, 
which developed on the sixth daj after operation The child was examined seven 
months latei She was free of sjmptoms, and the throat was clear The patho- 
logic report was as follow's ‘‘The left tonsil is 1 5 cm m diameter The right 
tonsil IS 3 cm in diameter, wath unusually large and distinct lobulation The 
hmphoid follicles are large, with huge, extiemely active germinal centers A 
suggestive malignant change is not observed The innermost lajcrs of epithelium 
are slightly infiltrated by inflammatory cells The tonsillar crjpts are evidentlj 
extremely deep, and sev'eral of them are found in cross section in the middle of 
the section showing small islands of hmiplioid tissue surrounded by stratified 
squamous epithelium, giving the picture almost of a papillomatous tumor” (figs 
1 to 3) 

These cases of benign papillary tumor of the tonsil aie leported 
because of the larit)’’ of the condition Histologically the two growths 
were similar One occurred in a woman of 64 and the other m a giil 
of 4 years It is concen^able that had a biopsy been made of ceitain 
poitions of the tumor illustrated, a mistaken diagnosis of malignant 
tumor might hav'e been made This point should be kept in mind when 
clinical observations and the biopsj report are at variance in a case of 
pharyngeal tumor 



MENINGOCOCCIC CORYZA 


L Dell Henry, MD, and Hugh A Kuhn, MD, Hammond, Ind 

Meningococcic coryza, oi rhinitis, is a condition laiel} seen We 
aie unable to find any reports in the literature That meningococci aie 
earned in the nasopharynx by a fair percentage of normal peisons has 
been established b)^ numerous American and English workers m surveys 
made both m the army and ni civilian life Bacteriologists and clinicians 
all report that the cultures must be taken high m the pharynx behind 
the soft palate So to find a large number of meningococci m a nasal 
secretion is unexpected and unusual 

REPORT OF A CASE 

A baby girl, yeais old, was brought into the office by her mother, who 
gave a history of bleeding from the nose on several occasions in the past two 
weeks, accompanied by a profuse discharge and severe sneezing spells Exami- 
nation showed the temperature slightly elevated, and the nose was found to be 
full of mucoid material There was maikedly pale edema of the mucous mem- 
brane but only slight inflammation The vessels of the septum on both sides were 
dilated The clinical appearance was that of an allergic nose, plus dilated vessels 
m Kiesselbach’s triangle Smears were made of the nasal dischaige and stained 
with Wright’s stain in preparation for examination for eosinophils On exami- 
nation of the smears, however, no eosinophils were found, but some polymorphonu- 
clear leukocytes and many diplococci were seen Examination of other smears, 
stained by Gram’s method, showed an abundance of gram-negatue diplococci, 
morphologically like the meningococcus Both intracellular and extracellular 
organisms were found Further bacteriologic studies revealed practically a pure 
culture of these gram-negative diplococci, which weie agglutinated by meningo- 
coccus antiserum m a dilution of 1 320 

On questioning it was learned that there were 2 other children m the fainih, 
both of whom had had “colds,” but a history of nosebleed was not given for these 
two children On request, the other 2 children were brought into the office for 
examination They were 15 months and 4 years old, respectively 

Examination of these 2 children ga\e essentially the same results slight ele\a- 
tions in temperature, profuse nasal mucopurulent discharge, slight inflammation 
of the mucous membrane of the nose and enlargement of the tonsils but not injec- 
tion of the pharynx There was less edema of the nasal mucous membrane in 
these 2 children than in the first child Smears and cultures revealed meningo- 
coccus the same as in the original case 

For all 3 children sulfanilamide was prescribed, and the\ were kept under close 
observation and in isolation At no time did anj' symptoms simulating meningitis 
appear Six days after treatment had been instituted, the children were all clini- 
cally well Repeated cultures w^ere taken after this time from the nose and naso- 
pbar\n\, and meningococci w'ere not found 

Cultures taken from the mother on tw'o occasions did not yield meningococci 
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COMMHNT 

It seems that children having such an apparentl} sc\eic infection, if 
one may judge this by the numbers of organisms seen in the smears 
made fiom the discharge and the amount of discharge piesent, should be 
clinically more ill than these childicn were. They \\erc up and around 
with no loss of appetite or of cneigy Clinically these childien appeared 
like alleigic patients except for the bleeding from the nose and that ^\as 
easily explained on the basis of the large and exposed Aessels in Ktssel- 
bach’s triangle oi could have been due to possible diphtheritic infection 
If the condition were alleigic the management, naturally, would be 
vastly different fiom what it would be if it were nasal diphtheria, 
meningococcic infection or infection with one of the many other 
infectious oi contagious bacterial agents 

We repoit this case not only because of its unusualness but to bring 
out the impoitance of making smears and cultures from nasal secretions 
in childien foi the purpose of differential diagnosis 



Clinical Notes; New Instruments and Technic 


MASTOID RETRACTOR, SELF RETAINING, FOR THE 
ENDAURAL, ANTAURICULAR TECHNIC 

Bexjamix H Seuster, M D Philadelphia. 

A number oi otologists haAe adopted the endaural method of approadi to tue 
mastoid descnbed b}* Dr Julius Lempert of Xew York A number of them 
emploA- this method of approach occasionalh Some of them are doing fistulization 
for deafness as described by Dr Lempert in which case tlie endaural approach is 
practicalh indispensable 



Mastoid retractor, self retaining for the endaural antauncular techaic. G, repre- 
sents the retractor. A, the retractor open at one end with proAusion for pulhng- B, 
the rachet to fix the retractor C, the piston ring around which the retractors are 
mo\ed to the proper position, D, the earner for the retractor E the head of the 
set screw- with a projection to fit into the rachet and F, the fi> nut to tighten tlie 
retractors 

One of the incomemences of this method is the lack of a self-retaimng retracto'- 
on the market which A\ouId serve satisfactonh An assistant, therefore is emploAed 
solelj for the purpose of holding hand retractors throughout the operation 

The operation for deafness requires many hours, and it is an ordeal for an 
assistant to sit through it holding the retractors In this approadi It is necessan to 
shut retractors from one point to another Therefore none of tlie retractors on 
the market which are fixed at one point serie the purpose These retractors also 

Presented at a meeting of the Section of OtolarAngologv- at the College of 
Phjsicians Philadelphia Feb 15, 1939 

From the Department of Otologj- Graduate School of IMediane Unners’tv of 
Pennsjh-ania Service of Dr George M Coates 
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fail to spiead tlie incision in tlic proper directions Since I had obser\ed and 
performed mastoidectomies through this appioach, it occurred to me that traction 
IS constantlj' within tlie radius of a circle and also that any shift of the retractors 
places them in another radius of the same circle A retractor has, therefore, been 
dcMsed to ansiier the problem of shifting the retractors uithin aarious radiuscb 
of a circle 

A piston ling and retractors with prongs similar to those used by Dr Lempert 
but lengtbened to suit the purpose were obtained Ihe stems of the prongs wcie 
built like the prongs of a tuning fork which could slide through a set screw and 
hold in place at earious points Grooecs were made on the side of the prongs 
to keep them from slipping backward and forward The brackets on which the 
prongs w’ere placed were tunneled to fit the piston ring When it is neccssare to 
shift the radius within the circle, a set screw is loosened, the retractor is mo\ed 
forward, and the brackets may be pushed around the circle to another radius In 
this waj traction can be made in ana radius of the circle without the neccssitj of 
an assistant constantly holding and making traction on them, which, as has been 
stated, ma> haee to be done for hours An illustration accompanies this description 

The letractors arc made bj The George P Pilling and Son Companv 
Philadelphia 

1824 Pine Street 


CATHETERIZING THE SPHENOID 
Fred W Di\on, MD, Cleveland 

One IS frequentlj called on to determine the presence or absence of infection m 
the sphenoid sinus Because of its location, roentgen reports arc often misleading 
It therefore becomes imperatne to attempt catheterization, cither for irrigation 
or for the instillation of an opaque oil For this reason a survey of 300 non- 
macerated skulls was made to determine the percentage m which the sphenoid sinus 
could be cathetenzed, the reason for failure and some data that would make failure 
less common It is self evident that if one could locate the ostium and have 
some way of knowing one has entered the sphenoid cavity irrigation would be casv 

In a recent study of 1,600 macerated skulls,^ it was found that the bony ostium 
IS either round or o\ al, the diameter of the round bony ostium being 5 03 mm , 
while the oval ostium measures 4 02 mm by 5 8 mm The membranous ostium 
conforms m shape to the bonj ostium but is much smaller, often almost completelj 
closing the bonj^ opening There are approximatelj twice as manj round ostiums 
as oval The membranous ostium varies from the size of a pm point to 8 mm in 
diameter, the average diameter of the membranous round ostium being 3 mm and 
the measurements of the oval 2 4 mm by 4 mm In most of the cases the mucosa 
would be traumatized on catheterization, the membranous web occasionallv being 
punctured 

In the macerated skulls, the average distance from the anterior nasal spine 
to the ostium of the sphenoid sinus in the male was 60 7 mm , and in the female, 
57 2 mm In the living and in the nonmacerated skulls 10 mm should be added to 
this measurement for the soft parts encountered at the anterior nares 

1 Dixon, F W A Comparative Study of the Sphenoid Sinus, Ann Otol , 
Rhin S. Larvng 46 687 (Sept) 1937 




Fig 2 — A, the ostium of the sphenoid sinus pointing upnatd A cathetei intro- 
duced in the usual manner would probably slide over the ostium If force were 
used, the brain cavity might be punctmed B, the ostium pointing mzvmd A small 
”ght sphenoid sinus, capacity 0 5 cc , empties by a circular route through the 
posterior tip of the superior turbinate C, ostium pointing dotvmvm d 1 he sphenoid 
cavity IS enormous, with thin walls A probe is in place, pointing downwaid 
D, ostium pointing outwai d Owing to an unusual arrangement of the ethmoid cells, 
fbe sphenoid sinus has de\ eloped bv itself 






996 


ARCHIVES OF OlOLARYNGOLOGY 


The opening of the sphenoid sinus is usinllj in the upper mesial fourth of the 
anteiior wall of the sinus Tlie distance from the septum to the center of the ostium 
\aries from 1 to IS mm, the average distance being 4 92 mm The distance from 
the cribriform plate to the center of the membranous ostium also \anes from 1 to 
15 mm, the average being 8 25 mm 

The most common exception to tlie location gi\en is wlicn a large postethmoid 
or ethmosphenoid cell occupies the siipeiior portion of the bone and pushes down 



Fig 3 — 4, a superior and inferior sphenoid cell, each with its own separate 
ostium B, an unusual arrangement of posterior ethmoid and spheno.d cells, each 
having a separate ostium The sphenoid sinus is impossible to cathetenre C, a 
small left sphenoid sinus almost completely surrounded by the 7 igltt sphenoid sinus 
The capaciti of the left sphenoid sinus is 0 5 cc The capacity of the right sphenoid 
sinus IS 7 cc It was possible to catheteiize both sphenoid sinuses The left is so 
small that one is unable to tell whethei or not the catheter is m the caMt\ 

the sphenoid cell with its ostium Here the ostium is usually found close to the 
ethmoseptal angle, approximately 2 4 mm from the angle 

In an attempt to irrigate the 600 sphenoid sinuses m this group, the sphenoid 
caMty w'as entered either by catheterization or puncture in 75 per cent of the cases. 
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with 25 per cent failures In 7 per cent of the attempts listed as successful the 
sphenoid sinuses were so shallow oi the ostium so close to the roof that it was 
uncertain whether the sinus had been entered Therefore, in only 70 pei cent 
of the cases could one be positive that the efforts were successful Ihese skulls 
were all fresh specimens, and, I believe, the percentage of success corresponds 
closely to that met in actual piactice Dr Oscar Batson, in a personal communi- 
cation, expressed the opinion that this percentage of success is too high If time 
and care aie taken in anesthetizing and shrinking the nasal mucosa, it will be 
possible to irrigate the sphenoid cavity in the majority of cases It should always 
be attempted in patients under suspicion A roentgenogram should be taken when 
puncture of the anterior wall of the sphenoid sinus is contemplated This wall 
may be dense bone, several millimeters thick, or may be of egg shell consistency, 
separating the ethmosphenoid recess from the dura 

A long thin flexible catheter with a shoulder 7 cm from the tip is prefen ed 
This IS bent so that the greatest curve is approximately 10 mm high In many 
instances this curve will be too great, but it should conform to the cuive of the 
middle turbinate, bisecting its anterior tip I believe that this gently curved cannula 
is better than those bent at an angle similar to the bend of a eustachian catheter, 
because, first, the turbinates are so shaped, second, it allows one greater leeway 
in one’s search for the ostium and, finally, if one enters the sphenoid sinus one 
can by slightly rotating the catheter further enter the cavity and thus moie 
thoroughly irrigate 

Various writers in the past have stiessed the size of the ethmosphenoid recess 
as determining the success or failure of catheterization I believe that a large 
lecess IS helpful, but, I feel, success depends more on the angle at which the ethmoid 
joins the septum This one can tell by means of the probe The average ethmo- 
septal angle is 60 degrees If the angle is acute, one’s chances oi success aie 
diminished A deflected septum interferes with catheterization on the side of the 
deflection but increases the angle on the opposite side and theie facilitates cathe 
tenzation The failures were mainly in cases of an ethmoseptal angle of less than 
30 degrees If the anterior wall of the sphenoid sinus is perpendicular or faces 
down, the ostium probably faces forward If the anterior wall slopes backwaid 
toward the cribriform plate, the Ostium faces upward 

Figures 2 and 3 illustrate abnormally placed ostiums 

The reasons for failure in most cases were as follows 

1 A deflected septum interfered with the passage of the catheter 

2 The ethmoseptal angle was too sharp 

3 The ostium was abnormally placed 

1027 Rose Building 


OTOSCOPIC ATTACHMENT 

i 

W M Fitzhugh Jr , M D , and C E Hass, M D , San Francisco 
Assistants in Surgery, Leland Stanford Junior University Medical School 

The purpose of this paper is to introduce to the medical profession a new 
instrument which makes an ophthalmoscope into an otoscope At present the 
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orclinaiy diagnostic clcclnc equipment js c\i)cnsi\c,i and we feel, tiicrcfore, that 
It IS essential that the ophtlialmoscopc should he adapted to as nnn\ uses as 
possible Heretofore a special otoscopic head li.is Ind to be purchased, which 
has made the carrying case bulk\ Our attachment is a compact clip which fits 
over the top edge of the ophthalmoscope, whose lenses are utilised in the regular 
w'a> to obtain the necessarj magnification and focus of the difTercnt parts of the 
external auditory canal This dcMCc will not interfere with examination of the 
fundi. It being neccssare to rcmo\c onh the Toenbee e ir speculum from the clip 



Photograph of the attachment 


The one disadvantage is that there is no aperture to perform m> nngotomies, 
but this deficiency is made up by the following facts (1) The magnification of 
any part of the external auditory canal is far greater than that attained with the 
usual electric otoscope, and (2) the attachment is more compact and less expensive 

Carl Reiner, of Vienna, improved this instrument, making the clip separable 

1 The present prices of the various otoscopic heads range betw'een $12 and 
$15 Our attachment can be retailed for $2 to $3 
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Summaries of the Bibliographic Material Available in the 
Field of Otolaryngology 


CHRONIC PROGRESSIVE DEAFNESS, INCLUDING 
OTOSCLEROSIS AND DISEASES OF 
THE INNER EAR 

GEORGE E SHAMBAUGH Jr, MD 

CHICAGO 

The most impoitant contiibution on otoscleiosis for 1938 is the leport 
of the restoration of serviceable healing in a large proportion of patients 
operated on by a new surgical procedure An unusual number of excel- 
lent conti ibutions on Menieie’s disease appeared m the world liteiature 
for 1938 

An attempt is made m this summary to include only articles which 
bring something new to the knowledge of progressive deafness My 
editorial comments are m brackets The mateiial is arranged, as m Iasi 
year’s summary, m the following oidei 

Otosclerosis 

Pathology and EtioIog\ 

Treatment 

Labyrinthine Deafness 

Pathology of Nerve Deafness 
Hereditary Nerve Deafness 
Traumatic Nerve Deafness 
Nerve Deafness from Drugs 
Nerve Deafness from Infections 
Nerve Deafness from Allergy 
Nerve Deafness from Miscellaneous Causes 
Treatment of Nerve Deafness 
Meniere’s Syndrome 

OTOSCLEROSIS 

Pathology and Etiology — Nager and Fraser ^ describe the unusual 
finding of formation of new bone m the scala tympani in 6 otosclerotic 
patients They call attention to the fact that as a rule the inner ear 

1 Nager, F R , and Fraser, J S On Bone Formation m the Scala Tympani 
of Otosclerosis, J Laryng & Otol 53 173-183 (March) 1938 Nager, F R 
Ueber Labynnthveranderungen bei Otosklerose, Schweiz med M^’chncchr 1 85- 
86, 1938 
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shows little 01 no change in otosclerosis, the pathologic condition being 
confined to the labyrinthine capsule In each of the 6 cases in which new 
bone was found in the scala t}inpani the otoscleiotic process was exten- 
sne, imolving both windows and often with foci in other paits of the 
lab 3 iinthine capsule, such as the legions around the semicircular canals, 
in the internal meatus and aiound the cochlear aqueduct In each case 
the otoscleiotic focus had extended to the endosteum of the scala Umpani 
and the newl}’^ formed bone was attached to the otoscleiotic focus Ihis 
new'^ bone w as lamellai . and m 4 ol the 6 cases the otosclci otic bone had 
begun to m^ade the newly foimed lamellai bone The authors con- 
clude that the formation of new' bone in the scala t}mpani is the result 
of nutation of the endosteum by the otosclerotic process 

Bast “ continues his fundamental studies of the development of the otic 
capsule w'lth a description of the fossula post fenestram Ihis stiucture, 
less familiar to most otologists than the fissula ante fenestiam, consists 
of a small evagination of connective tissue from the vestibule into the 
bon}' capsule of the labyimth just poslerioi to the o\al window It is 
compaiable to the fissula ante fenestram in character and content It 
diflers fiom the fissula in that its shape is more sachke and, as a rule 
It does not extend through to the middle ear, although m a few cases it 
does communicate w'lth both the vestibule and the middle ear The 
fossula IS also less constant than the fissula, being found m onl} two 
thirds of the eais in the fetus and carl} childhood Tiacing the develop- 
ment of the fossula from its earliest evidence in the S week cmbi }0 
into eaily childhood, the author concludes that it is a moie uidimcntdr} 
and less constant structure than the fissula but that, like the fissula 
It represents an aiea of instability where, during the piocess of oblitera- 
tion, calcification and foimation of cartilage and new' bone occur, the new' 
bone resembling otoscleiotic bone The authoi concludes that the 
fissula frequently and the fossula less fiequcntly are the site of the 
foimation of new bone that may icpiesent the fiist stage in the formation 
of otosclerotic bone This accounts foi the occurience of otosclerotic 
bone usually anterior to the stapes 

[Comment Bast has given the best explanation foi the oiigin of 
otosclerotic foci yet ofteied He has not explained why the focus that 
begins in the region of the fissula ante fenestram or, less often, around 
the fossula post fenestram should in some cases giow' and invade the 
surrounding labyi inthine capsule, leading eventually in a small propor- 
tion of cases to ankylosis of the stapes and deafness ] 

2 Bast, T H Development of the Otic Capsule The Fossula Post Fen- 
estram, Arch Otolaryng 27 402-412 (April) 1938 
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Anson, Kaiabin and Martin^ tiace the development of the stapes 
and the legion of the oval window from their eaihest appearance to 
then adult form The stapes is first discernible as a fairly distinct ring 
of cartilage in the human embiyo of 7^4 weeks At 10 weeks it is 
becoming stiiiup shaped, and at 19l4 weeks it has appioximated adult 
size and ossification begins The oval window also reaches its adult size 
and shape at this eaily age, and the fissula ante fenestiam and the fossula 
post fenestiam, when piesent, are sui rounded by caitilage, which at this 
age is dnectly continuous with the margins of the oval window Sub- 
sequently the intei veiling space becomes ossified, but both the fissula 
and the oval window retain their embryonic caitilagmous inn thiough- 
out life 

Nager^ briefly reviews the pathology of bone of the labyrinthine 
capsule Of mteiest is the statement that m fiactures the peiiosteal layei 
of tlie capsule heals noimally, while the endochondial layer never heals 
by bony union, since it cannot form new bone The histologic picture 
of ostitis fibrosa of Recklinghausen and of Paget’s disease in the temporal 
bone IS closely related to otosclerosis 

Meller° describes the tempoial bone of a patient with renal rickets 
In this disease of children chionic nephiitis is combined with osseous 
changes of rickets The mastoid process, petrous apex and periosteal cap- 
sule showed changes resembling rickets, consisting of the formation of 
wide osteoid spaces, whereas the endochondral and endosteal layers 
of the capsule remained almost free fiom changes 

[Comment The relative lesistaiice to systemic influences of the 
part of the capsule most involved in otosclerosis speaks against a general 
metabolic cause for otosclerosis and in favor of a purely local cause, 
such as has been indicated by Bast ] 

Wilson® presents an interesting discussion of the various theories 
of the cause of otosclerosis There are about six important theoiies, 
the best known being that of Wittmaack, who stated the belief that oto- 
sclerosis IS due to venous stasis in the labyrinthine capsule resulting m 
osteopoiosis He based his theory on experimentally produced stasis in 
chickens However, not all histologists agree that the changes observed 
m chickens are identical with otosclerosis , secondly, Wittmaack was not 

3 Anson, B J , Karabm, J E, and Marlin, J Stapes, Fissula Ante 
benestram and Associated Structures in Man From the Embryo of Seven Weeks 
to That of Twenty-One Weeks, Arch Otolaryng 28 676-697 (Nov ) 1938 

4 Nager, F R Ueber die Knochenpathologie der Labynnthkapsel, Acta 
oto-laryng 26 127-137, 1938 

5 Meller, H Die Veranderungen des Schlafenbeins bei Rachitis und “renaler 
Rachitis,” Monatschr f Olirenh 72 639-671 (July) 1938 

6 Wilson, J G Present Status of the Problem of Otosclerosis, Arch Oto- 
kryng 28 946-953 (Dec) 1938 
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able to pioclucc these changes m nionke}s, and, linally, he failed to 
explain the venous stasis that accoiding to his assumption is piesent in 
otoscleiotie patients 

d he second theory is that of O jMa}ei, who deseiihcd otosclerosis 
as a leaction to mechanical strain lie stated the belief that the fissula 
ante Icnestiam is a synehondiosis or joint to compensate for tensions 
between the cochlea and the semieiiculai canals and that the otosclerotic 
focus begins as porous bone to meet the mcchanital strain \gainst this 
theoi}^ Bast pointed out that the stiiuture of the fissula is not comparable 
to synehondiosis Also it does not explain wh} the fissula ante fen- 
cstiam IS found only in man 

Gia}'’ suggested that otoselcinsis is the result ot msiiffieient blood 
suppl)' to all the nerves in the organ of hcai mg basing his theory on 
the obser\ation that the degree of deafness bcais little i elation to the 
extent of the osseous disease and that the sc\erit\ of the tinnitus is not 
1 elated to the duiation 

Fiaser stiessed the influence ot catarrhal and sujipuiatne otitis 
media as a factor inciting to otosclerosis in persons with a hcieditarj 
tendenc} This fails to explain the occunence m many cases of oto- 
sclerosis with no evidence of inflammation of the middle ear, past or 
pi esent 

Nagei and M Meyer, impressed by the histologic similarity between 
otoscleiosis and Paget’s disease, described otosclerosis as localized 
osteodystrophia 

The author (Wilson) points out that the otic capsule differs from 
nonnal bone elsewhere m the body in that it is esscntiall) immatuie bone 
The capsule, like all bone, develops onginall}’’ from connective tissue, 
which changes first into caitilage and later into bone This primary 
endochondral bone is replaced cvcrywdieie else m the body b) lamellar 
bone around haversian canals, but in the endochondial layer of the 
capsule it peisists and is characteiued by its webhke stiands and the 
cartilage islands that remain embedded in it The authoi agiees wuth 
Bast that the fissula ante fenestram lepresents an area of unstable bone 
He suggests that, since the mam blood supply of this area is from the 
middle ear, abnormal developments may occur m it as a result of disease 
of the middle ear Thus otoscleiosis may be regaided as an inherited 
susceptibility to environmental influences 

Ruttm ^ reports the unusual finding of a bilateral fistula symptom 
in a case of otosclerosis There seemed no doubt concerning the accuracy 
of the diagnosis of otoscleiosis, the clinical picture being typical The 
author suggests that the otoscIeiotic piocess had destioyed the bone 

7 Ruttm, E Ueber Fistelsj^mptom bei Otosklerose, Pract oto-rhmo-laryng 
1 410-415, 1938 
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aiound the oval ^Mndo^^ leplacing it with connective tissue, thus lender- 
ing the stapes abnoimally mobile 

[Comment Hoi\ does the authoi explain tlie deafness if the stapes 
i\as still mobile^] 

Sommeifeld,® impiessed by the appaient i elation between otoscleiosis 
and the “piegnanc}'^ hormones” (suggested by such factors as the pie- 
dominance in females and the influence of piegnanc}^ and the menopause), 
injected the urine fiom-piegnant women into 3 guinea pigs Comparing 
the labyrinthine capsules of these guinea pigs with those of controls he 
obsened incomplete ossification wnth laige cartilage lests and marked 
vascularity of the endochondial layer in the guinea pigs which received 
the injection He wnsely concludes that further confiimation and study 
are needed before any conclusions can be di awn 

Ticatment — A valuable and significant study of the results of tieat- 
ment of otoscleiosis is contiibuted by Suggit ® Having previously 
obtained some improvement in hearing m a proportion of cases of oto- 
sclerosis by the mtratympanic injection of thyroxin or physiologic solu- 
tion of sodium chloride, he checked his lesults by injecting the latter 
thiough the eustachian tube m 11 cases of otosclerosis while 15 cases 
of otosclei osis were simultaneously observed audiometncally without any 
treatment Impiovements in heaiing occuiied wnth equal fiequency 
in both groups of cases and averaged up to 10 decibels throughout the 
tonal lange Since no gi eater improvement was obtained by the mtra- 
tympanic injection of thyroxin than by the use of physiologic solution 
of sodium chloride or by no tieatment at all, the author concludes that 
mtratympanic medication for otosclerosis has no real value and that 
any appaient results are within the limits of normal variation He 
contends that “No treatment of otoscleiosis can be considered of value 
unless it can produce a sustained impiovement greater than 

ten decibels over the greater pait of the lange, 64 to 8,192 d v s ” 

Goldstein^'’ reports his lesults with intiatympanic injection of tiiy- 
roxm for a senes of 42 otosclerotic patients during the past three years 
The technic described by Gray was follo\ved in every detail Of the 42 
patients, 9 showed no improvement, 10 showed comparatively slight 
changes with recession six months later, and 23 showed m the audiogram 
definite improvement maintained six months after treatment 

8 Sommerfeld, W S A propcs de Totospongiose et de I’lnfluence des 
hormones de la grossesse sur la capsule osseuse labi'^nnthique des cabayes, Rev 
de laryng 58 389-391 (April) 1938 

9 Suggit, S Observations on the Variation in Hearing in Otosclerosis, J 
Laryng & Qtol 53 294-312 (May) 1938 

10 Goldstein, M A Thyroxine Therapy in Otosclerosis Report of Forty- 
Two Cases, J Laryng & Otol 53 444-457 (JuljO 1938, Laryngoscope 48 443- 
457 (July) 1938 
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[Comment These results arc .it vaii.ance ^\lth tlic ncgatne results 
rcpoited by Lningstonc, ^^ho continued Gra\’s senes of cases after the 
lattei’s death, and b} Suggit, A\ho used contiols m the form of patients 
tieated AMth physiologic solution of sodium chloride and others lecciving 
no treatment (see the ai tides rcpoited earlier m this re\ic\v and in the 
levieu foi 1937) On examining the author’s lesults more closcl}, one 
finds that audiogram readings before and .after ticatment are gnen for 
8 of the 23 patients that \\crc impiovcd I’rcsumably these were the 
best 8 Anahsis of the heaiing foi the ficquencics of 512 1024 and 
2048 discloses an .a\erage change of less than 10 decibels for 4 of the 
8 patients, and this change was a loss as often as it was a gain Of 
the lemainmg 4 patients, onl} 1 experienced an improvement of more 
than 10 decibels in both cars (in c.ich case both cars were treated), and 
this patient had definite hypotln roidism It seems likely that the results 
leported b} the author he within the limits of normal variation wuth 
but few exceptions and that se\cral of these exceptions weie in definitcl} 
hypothyroid patients, so that the possibility that absorption of thyroxin 
into the s}stem caused the impro\cmcnt in heanng cannot be excluded 
entirely ] 

A few' more reports on the medical treatment of otosclerosis maj 
be briefly mentioned Kobr.ak believes that in a certain proportion of 
cases otosclerosis is due to spasmophilia of the muscles of the middle 
ear At first there is rigidit} of the stapes and later an ankylosis secon- 
dary to the spasm of the muscles [On the basis of his lathcr fanciful 
theory] the author suggests the use of calcium, phosphorus, iitamin D 
and paiathyroid extract in these cases of otosclerosis 

Maggiorotti,^- regarding ankylosis of the stapes as a joint disease, 
has used daily intramuscular injections of a gh cerophosphate solution 
which IS used for arthropathies The results as far as the tinnitus is 
concerned are stated to be encouraging 

Desjardins revives the use of roentgen rays for otosclerosis Osten- 
sibly in many cases otosclerosis w'as favorably influenced 

Seiferth (m one instance wnth the coauthorship of Kolb) con- 
tributes tw'O more articles on the tieatment of otosclerosis with a dei na- 
il Kobrak, F Pathologische Physiologic als Bundlagc praktischer Ohicn- 
heilkunde I Zur pathologischen Physiologic dcr Otosklcrosc (Die spasmophilc 
Form dcr Otosklcrosc), Pract oto-rhino-laryng 1 186-202, 1938 

12 Maggiorotti, U Terapia deU’otospongiosi con Ic alte dosi di gliccrofosfati 
Nota preventiva, Valsalva 14 48-49 (Jan ) 1938 

13 Desjardins, A U Action des rayons X et du radium sur I’oeil et Torcille, 
J de radiol et d’electrol 22 305-317 (July) 1938 

14 Seiferth, L B Ueber die Atiologie und Behandlung der Otosklcrosc, 
Arch f Ohren-, Nasen- u Kehlkopfh 144 367-3S3, 1938 Seiferth, L B , and 
Kolb, H Ueber die Atiologie und Pathogenese der Otosklerose auf Grund 
tierexpenmentellen Versuche mit A T 10 Em Beitrag zur experimentellen 
Otosklerose, ibid 145 391-419, 1938 
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tive of eigosterol, dihydiotachysteiol He believes that he has shown 
that the calcium content of the blood is slightly inci eased in otosclerosis 
Fmthermore, on feeding this drug to dogs the author observed foci in 
the temporal bone, chiefly m the external bony canal and outer wall 
of the middle eai, resembling otoscleiosis 

Escat^® has employed phosphorus therapy for otoscleiosis for many 
years and since 1913 has added pituitary extiact on the theory that the 
hypophysis is the conti oiling gland of the endociine system Of 223 
patients so tieated, 98 were unchanged, 78 slightly improved and 28 
markedly impioved, while 19 became woise m spite of treatment On 
the theory that the ovaiies influence otosclerosis, he also ii radiates the 
ovaries in certain cases with good results [Since his lesults, like those of 
the piecedmg four authors, were not controlled audiometrically, they 
must be taken with reservations and regarded as lying within the normal 
limits of vai lability of the disease ] 

Hughson^® reports his lesults in 18 cases of deafness treated by 
blocking the round window niche with a tissue graft All but 2 of these 
have been observed for three or more months after operation, the longest 
period of observation being twenty months In no case has the hearing 
been further impaired by operation except for a brief period immediately 
postoperatively In 2 of the 18 improvement was not shown, while m 
the remainder improvement occurred sometimes immediately and some- 
times one to seven months after operation The average improvement 
in all 18 cases was 10 decibels for the critical frequencies, a maximum 
improvement of 20 decibels being obtained m 1 case Nerve and conduc- 
tion deafness are equally suitable for this operation In the discussion 
that follows this paper, D E S Wishart points out that the author 
measures improvement by taking the best reading for each tone from a 
large series of audiograms When the audiogram taken before opera- 
tion IS compared with the last audiogram, in no case was there either 
an improvement or an impairment greater than 10 decibels, and this lies 
Within the normal variation In comparing the ear operated on and the 
other ear, the same degree of change was observed in both ears m 7 of 8 
cases, indicating that the patients’ hearing had not been altered by the 
operation 

Sourdille^^ describes his present technic in the surgical treatment 
of otosclerosis, which is essentially the same as m previous articles, 

15 Escat, A Therapeutique anti-dysovarique de Totospongiose Opotherapie 
hypophysaire Radiotherapie ovanenne, Ann d’oto-laryng , October 1938, pp 921- 
928 

16 Hughson, W Symposium What Can Be Done for Chronic Progressive 
l^eafness? Rationale, Technique, Case Reports and Observations with Grafts in 
die Round Window, Laryngoscope 48 533-551 (Aug ) 1938 

17 Sourdille, M The Present Position of the Surgical Treatment of Oto- 
sclerosis, J Laryng & Otol 53 78-83 (Jan) 1938 
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mentioned in this review for ]937 namely, a three stage procedure The 
fiist stage consists of the lemoval of the skin fiom the outer tuo thirds 
of the posterosupenoi bony canal, allowing the surface to become co\eicd 
with an epitheli7ed scar In the second stage mastoidcctom) is carried 
out with lemoval of the head of the malleus and of the superior hoiu 
wall of the canal The cicatiicial tissue fiom the first opeiation is used 
to covei the incus and close the aditus to the hoii/ontal semicircular 
canal In the third stage the cicatricial flap is clc\atcd fiom the semi- 
cncular canal, which is now opened with gieat care so as not to injure 
the delicate membianous labyimth The flap is then replaced o\er the 
fistula and acts as an extension of the tympanic membrane The impio\e- 
ment m healing is due, the author behe\cs, to the transmission of Mbra- 
tions from the drum membrane to the lab}rinthme fistula, analogous 
to the normal phjsiologic process If the fistul.i ossifies, a secondary 
opeiation is necessary to remove the new bone and icstore the hearing 
The hearing is, as a rule, definiteh impioved by this operation up to 
10 or 20 times better than bcfoie A contraindication is a dense mastoid 
or pneumatuation of the zygoma, since opening the zygomatic cells is 
difficult and is often follo^\ed by infection and neciosis of the incus 

[Comment The best ciiticism of Sourdille's reports is gnen In 
liolmgren in the article rcMcncd immediately after that of Ledoux J 

Ledoux calls attention to the great technical difficulties of Sour- 
dille’s operation for otosclerosis The resection of the head of the 
malleus in the second stage reqimcs extraordmar}' skill The author 
suggests that by waiting until the third stage, A\hen the malleus is firml) 
fixed by the skin flap, the head may be resected without the feai ot 
luxation The author states that simple opening of the labyrinth nith- 
out distuibmg the ossicles will aiiest the pi ogress of otoscleiosis in 
eaily stages with slight deafness 

[Comment There is as yet no proof that opening the labjnnth 
will arrest the pi ogress of the deafness m otosclerosis ] 

Holmgien^® piesents the most complete discussion to date of his 
own work on the suigical tieatment of otosclerosis Between 1920 
and 1935 he operated on 35 patients with otosclerosis b) the following 
technic After a preliminary radical mastoid operation with exposuie 
of the horizontal semicircular canal, a fistula was made into the labyrinth 
m the early cases m the promontoiy, in the later cases into the hoii- 
zontal canal, and covei ed with mucoperiosteum The primaiy result 
on hearing was good but in eveiy case there was no permanent lesult, 
since the fistula became covered with bone In 1935 a Thiersch graft 
was used to cover the fistula and m 1 case gave a good peimanent result 

18 Ledoux Retnarques techniques a propos de I’operation de Sourdille, Bull 
Soc beige d’otol, rhin, laryng, 1937, pp 310-313 

19 Holmgren, G The Surgical Treatment of Otosclerosis, Hygiea 100 
681-723 (Oct 8) , 757-770 (Oct 15) 1938 
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but the ^Mde opening to the outside was troublesome Therefore, he 
next coveied the fistula with a small strip of fat with a piece of gold 
leaf intervening to pre^ ent adhesion to the membranous labyi mth How- 
ever. although the immediate improvement m hearing was marked, it 
vas not lasting, and leopeiation showed new bone covering the fistula 
Lately the author has done the operation m two stages In the first 
the horizontal canal is trimmed down almost to the lumen and the 
vound filled with paraffin and sutured In the second stage the layer 
of connective tissue that forms over the horizontal canal is used as a 
flap to cover the fistula In seveial cases the fistula remained open, m 
others it has closed Because fistulas due to cholesteatoma do not close, 
the author has co\ered those in his last 2 cases with the squamous 
epithelium of a previous!}’’ cieated ladical cavity It is too lecent to 
judge the final result 

Since the fistulas close so readily the authoi states that several 
fistulas should be made m each case, so that he usually makes a fistula 
into two or moie canals To avoid injury to the membianous lab} i mth 
the fistula is made as close to the concaMty as possible, where the 
membranous labyrinth lies away fiom the bony w’all Decompression 
of the endolympli exposing the saccus endolymphaticus also is done, 
on theoretic grounds 

At the moment a fistula is made the hearing is considerably improved 
In the first days after operation the heaiing decreases, and then, when 
the result is favorable, it increases again As regards the permanent 
results, the author states that, since ossification of the fistula usually 
occurs and no method of preventing it has been found, the good initial 
result IS only temporary in a great number of cases and that occasionally 
the hearing is worse than before operation 

The author emphasizes that audiometnc testing must be used to 
follov the hearing Sourdille’s published results are severely criticized 
because of the absence of audiometnc determinations and because of 
the way m which impiovement of hearing was measuied Thus, a 
change from peiception of the conversational voice close to the ear 
to perception at 5 to 10 cm from the ear is called by Sourdille 5 to 
10 times better hearing, while if it is perceived at 20 cm he considers 
the patient to hear 20 times better While one must assume from the 
degree of improvement in hearing that the fistula has remained open 
m several of Sourdille’s cases, the claim of 74 per cent favorable results 
IS not justified by the published records 

Nager described the histologic observations on a patient who had 
bad an operation for otosclerosis by Holmgren-^ four w’eeks before 

20 Nager Demonstration der Schmitte eiiier Patienten mit Otosklerose, Acta 
oto-Iaryng 26-342 (July) 1938 

21 Holmgren, G Ein operierter und an intercurrenter Krankheit gestor- 
bener Fall von Otosklerose, Vorlaufige Alitteilung, Acta oto-larMig 26 340-342 
(July) 1938 
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death A A\oman of 45 ^\ilh otoscleiosis sliowed i eduction of hearing 
lor the convei sational voice to 0 2 meter from the i ight ear and 0 3 
metei fiom the left eai The left ear was operated on, fistulas being 
made into the hoii/ontal and postciior semicircular canals and gold 
leaf and then fat being used to cover the fistulas The hearing immedi- 
ately impioved to more than 10 mctcis and the next day to 35 meters 
It then giaduall} deci eased to 6 meters on the fouith postoperative da3% 
1 metei on the sixth day and 0 5 meter on the twelfth postopeiatne da} 
The patient died of a pulmonai} embolus twent}-sc\en da}s after 
operation 

Histologic examination showed active otoscleiosis vith a rich vascular 
supply and osteoclasts The operatnely created fistulas vere partly 
open but weie paitly bridged over b} osteoid substance, vhich pro- 
jected over fiom the peiiosteal capsule into the operatne caMt} The 
membranous canal was completely preserved, and the cndol}mph was 
onl} slightly more deeply stained m the canals than elsew'heie in the 
labyrinth The opeiatne caMt}' m the mastoid was free froin inflamma- 
tion The author emphasizes the absence of signs of inflammation m 
the labyrinth four w'ceks after fistulization 

[Comment Neither Holmgren’s nor Souidille’s articles present any- 
thing not in then pi evious i epoi ts Holmgren admits that a permanent 
impiovement m hearing aftei his operation is the exception, and he 
asciibes his failures to regenciation of bone, wdnch closes the fistulas 
Sourdille claims good results from his three or foui stage operation, 
lequinng seveial months betw'cen each stage, partly for the infection 
to subside However, Souidille’s results have always been obscured 
by his method of leporting improvement, by his refusal to allow any one 
to see him opeiate or to examine any but an exceptional patient and 
by his failure to record the hearing audiometrically before and after 
operation One must conclude, wuth Holmgren, that Sourdille probably 
has an occasional permanent fistula Avith permanent improvement in 
healing but that with the available evidence one cannot accept his claim 
of 74 per cent positive results ] 

Lempeit-- leports his results foi 23 patients wuth otoscleiosis 
opeiated on by a new surgical procedure The operation is described m 
the minutest detail with illustrations depicting each step The endaural 
appioach to the temporal bone pieviously described by the author is 
employed with the area under local anesthesia The operation consists 
essentially m ci eating a fistula into the hoiizontal semiciicular canal and 
covering the fistula wuth a plastic flap consisting of the skin of the 
superior and the posterior bony w'all of the canal intact wuth Shrapnell’s 

22 Lempert, J Improvement of Hearing in Cases of Otosclerosis A New, 
One Stage Surgical Technic, Aich Otolaryng 28 42-97 (JHily) 1938 
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membrane and the pais tensa A senes of 23 patients opeiated on by this 
method is reported in detail with audiograms befoie and after opeiation 
Foul patients had poor bone conduction before operation (indicating 
loss of neive function) and the heaiing was not impioved In 1 of the 
4 the fistula began to show signs of closuie at the end of ten days and 
was completely closed m thiee weeks (as evidenced by disappearance 
of the reaction to the fistula test) In 22 patients the fistula remained 
open and the reaction to the fistula test lemamed positive to the lightest 
pressuie of a cotton-tipped applicator The fiist patient reported on 
\ias opeiated on seven months before the repoit was made, while the 
most lecent opeiation vas one month before On the basis of previous 
expel lence, before the operation was peifected, the author has found that 
when regeneration of bone takes place to close a fistula it does so 
immediately after operation so that by four weeks after opeiation the 
leaction to the fistula test becomes negative When legeneiation of bone 
has not occuned two months after opeiation, the author believes that 
the fistula will lemain peimanently open 

[Comment _ Examining the published audiogiams, the degiee of 
improvement m healing m the 19 patients with positive results leaves 
little doubt concerning the value of this opeiative proceduie m the 
author’s hands Contrasted to an impiovement of less than 10 decibels 
which characterizes, with lare exceptions, previous reports of the results 
of treatments of otosclerosis, one sees an impiovement for the critical 
frequencies of 512, 1024, and 2048 that aveiages 21 4 decibels foi the 
19 patients reported as expeiiencmg good results In a numbei of 
the cases, however, the opposite ear also showed some improvement 
and in 1 case it showed more impiovement than the ear operated on 
(case 15) 

Those who have observed the author’s patients and who have seen 
him perform the operation are impressed by the degi ee of improvement 
111 hearing experienced by the patients, which leaves no doubt concerning 
the validity of the author’s results The operative procedure itself gives* 
an end result that anatomically is similai to that aimed at by Sourdille, 
With the important differences that the Lempeit opeiation is a one 
stage procedure and that the end results obtained by Lempert are posi- 
tive in a far larger propoition of cases than are those obtained by Sour- 
dille, though comparisons are difficult because of Souidille’s obscure 
leports Finally, the complete freedom from postopeiative infection in 
Lempert’s cases is in marked contrast to the infection that occurs as a 
iiile m Sourdille’s cases, judging by his description The difference is 
evidently one of technic, since Lempert employs the most meticulous 
surgical asepsis, both in his operation and m the postopeiative care 

The technical proficiency displayed by Lempert in Ins opeiating is an 
important factor m his lesults The creation of the plastic flap without 
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tearing the delicate attachment of the ‘;km to ShrapntH's membrane is a 
difficult technical accomplishment Ihc creation of the fistula without 
injuring the membianous lalnrmth also is a delicate procedure, requir- 
ing unusual skill In the final anahsis, the results obtained In Lempert, 
which have never before been appioaehed, are due to Ins success in 
maintaining the patency of tlie fistula Fuitiicr in%estigalion is necessary 
to show nhether it is the use of the polishing burr in making the 
fistula, the use of Shrapncll’s membrane lo co\cr the fistula or both 
that IS responsible foi its permanence ] 

rAiiMUNrniM nr\rMss 

Pathology of Ncivc Diojnc<;<! — I'lom the otologic laboiatorj at Johns 
Hopkins Universitj comes an impoitant study of the histologic findings 
m a senes of cases of pciception dc.itness with loss for the low tones 
as well as for the high tones ‘\ total of 35 ears was examined histologi- 
calh In Oda In each case there was slight to moderate impairment 
of the healing for low tones, with marked impairment m most cases 
for the tones above 1024 Mbiations In each case the 512 eibration 
tuning folk was heard longer bj air than bj bone conduction indicating 
innei eai deafness As controls, the author used patients with normal 
hearing and patients with impairment for high tones onh making 
observations on the middle eai and the cochlea In 4 of the 35 cars no 
lesion was found gi eater than those m the controls 4 he author explains 
this on the basis of limitations of histologic technic or the possibilit) 
of central deafness Of the 35 cars, 14 showed an abrupt diop m per- 
ception foi the high tones, and 13 of the 14 were found to ha^c atrophy 
of the oigan of Corti in the basal tuin Theie weie 15 cais with a 
gradual loss of hearing for the high tones, and m all 15 atropln of the 
spiral ganglion cells and nerve w'as noted These obseivations are in 
harmony wuth those reported in the previous studies of Crowe, Guild 
and Polvogt, who found these two types of histologic change in these 
two varieties of neive deafness for high tones In 6 ears the audiogram 
taken before death W'as of the horizontal type, and in all 6 the pi oinment 
lesion w^as in the middle ear In none of the 35 ears w^eie there signs 
of past or present inflammation m the cochlea, the changes being purely 
atrophic The authoi concludes that impairment of heaiing for low' tones 
with a positive reaction to the Rinne test is m most cases due to the same 
changes as impaired hearing for high tones, namelj% atrophy of the 
organ of Corti in the basal turn It was not possible to demonstrate 
atrophic changes m the apical turns wdneh could be held responsible 
for the loss of hearing for low tones In the 6 ears wnth the horizontal 

23 Oda, D Observations on the Pathology of Impaired Hearing for Low 
Tones, Laryngoscope 48 765-792 (Nov) 1938 
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type of audiogram a lesion of the middle eai was combined with that of 
the mnei ear The author believes that while the tone of 8192 is heard in 
the middle of the lower basal turn, 4096 m the upper end of the lower 
basal turn and 2048 m the lower part of the upper basal turn, the area for 
the hearing of lower frequencies is not restricted 

[Comment The author’s findings are m harmony with clinical 
experience m that nerve deafness is usually permanent However, there 
IS another type of neive deafness for low tones, with which the hearing 
may show lemarkable improvement, namely, that in Meniere’s syndiome 
(to be discussed later) This condition must be due to some other type 
of pathologic change than that desciibed by the authoi, since an atrophic 
nei ve or organ of Corti could not be expected to regenerate The patho- 
logic nature of nerve deafness for low tones that is subject to fluctua- 
tions and IS accompanied by vertigo and diplacusis lemains to be 
discovered ] 

Crowe and Guild repoit the case of a child with impaiiment of 
healing due to hypei trophy of lymphoid tissue around the eustachian 
oiifice, ladiation of the nasopharynx resulted m restoiation of healing 
to 1101 mal Because the audiogiam taken before tieatment levealed a 
loss foi high tones greater than that for low tones while aftei treatment 
the hearing was normal foi all tones, the authors conclude that a puiely 
conductive lesion (occlusion of the eustachian tube) may cause a greatei 
loss foi high than for low tones, contrary to the usual teaching 

[Comment I pointed out seveial years ago, and again last year, that 
occlusion of the eustachian tube resulting m fluid m the middle eai 
caused a loss for high tones as well as for low tones, due presumably 
to blocking of the i ound window, through which high tones are pi obably 
heaid, in addition to the blocking of the oval window, thiough which 
low tones aie conducted When the oval window alone is occluded, 
as in otoscleiosis, the hearing for high tones lemains relatnely close to 
1101 mal, since high tones continue to entei the lound window noimally, 
wheieas the peiception of low tones is maikedly impaired The case 
lepoited confirms my previous observation ] 

Cl ov e calls attention to the two practical applications of histologic 
study in cases of nerve deafness When the loss of hearing begins at 
256 01 512 vibrations and increases gradually toward the highei tones, 
the lesion is atrophy of the cochlear nerve supplying the basal turn of 
the cochlea, and the organ of Corti is not affected When the audiogram 
shows an abiupt or shaiply localized impairment of perception foi high 

24 Crowe, S J , and Guild, S R Impaired Hearing for High Tones, Acta 
oto-laryng 26 138-144 (Alarch) 1938 

25 Crowe, S J Diagnosis and Differential Diagnosis of Deafness Arch 
Otolarjng 28 663-675 (Nov) 1938 
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tones, both the nerve and the organ of Coiti in the basal coil are atrophic 
The authoi slates that the cause of these two types of lesions is unkno\\n 

[Comment The excellent Moik of Bunch on traumatic nerv'c deaf- 
ness reported in this revieu last }c.ir indicates that the sharply localized 
impairment of peiception for high tones ^\lth atroph} of the organ of 
Coiti and the nene is the lesult of exposuie of the eai to loud sounds, 
usualh o\ ei a pi olonged pei lod ] 

Shamhaugh leports a senes of 9 cases of perception deafness 
with diplacusis In 1 the condition was apparently the result of a 
hemoirhage into the lahjrinth, the diplacusis being due the author sug- 
gests, to fibrin 01 led cells adhering to the vibrating membrane in the 
cochlea In 1 case peiception deafness with diplacusis resulted liom 
serous labyrinthitis complicating acute suppui.itnc otitis media In 7 
cases the condition w’as charactcri/cd by fluctuating deafness usuall\ 
with repeated attacks of vertigo The author suggests that in this group 
theie may be inflaminatoi} lab\ rinthitis without suppuration of the 
middle eai but due to a focus of infection The similarit} to iritis was 
pointed out 

Hocdilaty Nave Deafness — Again the Geiman hteratuie is filled 
w'lth articles on the diffeiential diagnosis of hereditary and acquired 
deaf-mutism, a matter of considerable importance because of the 
law’’ requiiing the sterili/ation of those with hereditary deafness 
Eschweilei studied the hearing lemnants in deaf-mute children 
between 12 and 15 years of age He concludes that sterilization can 
be adMsed only with a family history of deafness He agrees wnth 
Langenbeck that asymmetric hearing remnants indicate acquired deaf- 
ness and symmetric remnants hereditary'^ deafness Along wnth the 
asymmetric hearing remnants in acquiied deafness there is often asym- 
metiy of the vestibular reactions 

Steinberg advances the view that sterilization should not be 
requiied in otosclerosis but that it should be permitted in the interest 
of the patient, since pregnancy acceleiatcs the process Moreover, an 
otosclerotic person should not marry a person with a family history of 
otoscleiosis, nor should relatives with otosclerosis in their family marry 

Luschei studied 5 temporal bones from 3 patients w’lth endemic 
deaf-mutism and found pathologic changes chiefly’’ m the middle ear, 

26 Shambaugh, G E , Jr Eecent Ad\ances m the Diagnosis and Treat- 
ment of Deafness, Ann Otal , Rhin & Laryng 47 636-648 (Sept ) 1938 

27 Eschweiler, H Hunderd Erbgutachten aus der Taubstummenanstalt 
Leipzig, Ztschr f Hals-, Nasen- u Ohrenh 43 231-249, 1938 

28 Steinberg, G Ueber die Schwierigkeit der [Diagnose und Beurteilung 
familiarer Schwerhorigkeit, Ztschr f Hals-, Nasen- u Ohrenh 43 501-524, 1938 

29 Luscher, E Drei Falle von endemischer Taubstummsheit, Schweiz med 
Wchnschr 68 835-838 (July 16) 1938 
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consisting of an increase in the periosteal layer over the promontory, 
nan owing the oval window slightly and almost completely closing the 
round window niche The inner ear and ossicles were noimal 

[Comment If deaf -mutism lesults fiom blocking the round window 
niche, as it seemed to in these cases, then one would expect that the 
operation suggested by Hughson would fuithei impair rather than 
improve the hearing ] 

Timtmahc Nerve Deafness — Caioggio observed 15 cases of injury 
to the inner ear after work m compiessed air In all cases the symptoms 
occurred after decompression, fiom a few minutes to about one hour 
after return to normal atmospheric piessure The duiation of the latent 
period has no relation to the degree of damage The typical syndrome 
IS severe vertigo accompanied by falling and a dimming of consciousness, 
tinnitus and deafness Nystagmus is often honzontal-iotaiy and 
directed toward the normal or less affected ear The acute stage lasts 
about one week In favorable conditions the vertigo and imbalance dis- 
appear giadually Deafness varies from simple hypoacusis to complete 
deafness, and in 50 per cent of cases recovery is only partial Vestibular 
hyporeactivity is found with the deafness 

Molan,^^ on the basis of experimental and histologic studies, believes 
that noise produces damage chiefly to hearing by air conduction but 
that that by bone conduction cannot be entirely excluded The most 
injurious tone is that heard best by the human ear, namely, 2300 vibra- 
tions An 11 regular noise is much more injurious than a uniform noise 
Tanturri^^ found a localized loss of hearing for tones aiound 
c-5 in 55 of 1,500 patients examined He suggests that quinine, syphilis, 
trauma to the skull, nicotine and cocaine may be responsible for this 
[Comment Bunch has fairly conclusively demonstrated that these 
localized dips at c-5 are usually the result of acoustic trauma ] 

Bunch observed a man of 22 who noted marked deafness m one 
ear immediately after a firecracker exploded close by Audiometric 
tests showed a pronounced loss of perception for tones above 512 vibra- 
tions in this ear, with a positive reaction to the Rmne test, decreased 
bone conduction and perception in the Weber test referred to the left 
ear Two days later the hearing had nearly returned to normal, there 
being only a dip of 45 decibels at 4096 vibrations [The author does 
not hazard a guess as to the pathologic natuie of this tempoiary loss 1 

30 Caroggio, L Lesioni cocleovestibolan nella malattia dei cassoni, Atti 
Soc ital di lanng (pt 2), 1937, pp 214-215 

31 Molan, A Otopatie da rumori, Atti dm otolaring, Torino 1938 pn 
372-389 

32 Tanturn, V Osservazioni sull’ipoacusia lecunare, Rassegna ital di oto 
rmo-larmg 12 195-215, 1938 

33 Bundi, C C Traumatic Deafness from the Explosion of a Firecracker 
A Case Report, Ann Otol , Rhin & Laryng 47 1092-1095 (Dec) 1938 
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Neive Deafness fiom Dmgs — Consiclcidble interest continues to 
be sho^^n in the efTect of quinine on the hcaiing Covell studied the 
endings of the cochleai nerve in the hair cells by dissecting the mem- 
branous labyrinth of guinea pigs and placing the fragments in a dilute 
solution of meth3dthionine chloride (mcth}lene blue) The hair cells of 
animals that were given thiee injections of quinine o\er ten dajs sho.vcd 
swelling of the nerve ending in the cell, followed later h\ a gianular 
bieak-up of these endings, with dcepei than normal staining Marked 
degenerative changes m the cjtoplasm also were seen in many of the 
hair cells from the treated animals Not all the hair cells of one 
cochlea showed the same degree of change, hut the changes were^ on 
the wdiole, more pronounced tow'ard the lower half of the cochlea Ihe 
authoi suggests that these findings, which arc not demonstrable m 
oidmary histologic preparations, may represent one of the earliest alteia- 
tions in the neural mechanism for the transmission of impulses 

CovelN® measured the area of the stria vascularis as a whole com- 
paied w'lth the vascular areas alone in the midveitical section of the 
cochlea in guinea pigs given injections of quinine, sodium sahcjlate 
codeine or soluble barbital daily for tbirtj-six to fifty-seven dajs A 
significant increase in the vascular areas w'as found in the animals 
treated with quinine and wuth sodium salicylate, codeine resulted m a 
slight increase, wdiile soluble barbital produced a veij’- slight decrease, 
probably of no significance The author suggests that the lascular 
stasis induced by quinine and salicylates results m deficient nourishment 
of cochlear stuictures and might alter the intracochlear fluid pressure 
In addition to the possible impairment of nutrition from vascular stasis, 
these drugs probably also are direct protoplasmic poisons 

Covell summarizes the results of several years of experimental 
study of the effects of quinine and sahejdates on the cochlea The 
vessels of the stria vascularis w'ere found to be definitely dilated The 
mitochondria of the cells of the stria vascularis revealed degenerative 
changes in pregnant guinea pigs and even greater changes m the fetal 
gmnea pigs The cells of the external sulcus were sw'ollen and vacuo- 
lated but without mitochondnc damage Degenerative changes in the 
external hair cells, consisting of vacuolation, distortion and transforma- 
tion of the fine rodlike mitochondiia into dioplets, were commonly 
found, the internal hair cells being more resistant The myelin sheath 

34 Covell, W P The Peripheral Endings of the Cochlear Ner\e, Ann 
Otol , Rhin & Laryng 47 63-67 (March) 1938 

35 Covell, W P Histopathology of the Peripheral Auditory Mechanism in 
Drug-Injected Animals, Ann Otol , Rhin & Laryng 47 342-346 (June) 1938 

36 Covell, W P Effects of Drugs on the Stria Vascularis, Arch Otolaryng 
27 438-443 (April) 1938 
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of the cochlear nerve is exceptionally unstable, and degeneiative changes 
in it are produced by a vaiiety of factors, even control animals showing 
some changes but not as extensive as those in the drug-treated animals 
Changes in the cells of the spiral ganglion, with vacuolation of the 
cytoplasm, loss of the chromophilic substance and tendency to dis- 
placement of the nucleus occurred with quinine and salicylates and were 
more severe after administration of salicylates 

The author concludes that quinine and salicylates act not alone on 
the vascular supply of the cochlea but on the entire structure Any one 
of the many changes described might cause an impairment in hearing 

Mosher®'^ gave an average of 20 grains (13 Gm ) of quinine to 11 
pregnant guinea pigs m one to ninety-two doses and obtained from them 
23 fetuses for study Three pregnant guinea pigs were given sodium 
salicylate, from 20 to 35 grains (1 3 to 2 3 Gm ), and yielded 7 fetuses 
for study One adult was given mapharsen, and its fetus was studied 
Six adults were used as controls 

Histologic stud}’’ of the temporal bones from these animals showed 
small hemorrhages into the cochlea, most often into the scala tympani of 
the basal whorl Of 5 adult controls, 4 showed slight hemorrhages into 
the cochlea but, as a rule, the hemorrhages were more extensive after 
admimstiation of quinine and were associated with marked congestion 
of the cochlear blood vessels Mapharsen and sodium salicylate resulted 
in similar changes in the fetus and the adult except that mapharsen 
resulted in hemorrhages into the scala vestibuh, vestibule and semicircular 
canals rather than the scala tympani, suggesting that quinine and 
mapharsen may have a selective action on different parts of the inner ear 

Falbe-Hansen gave 4 or 5 grains (0 26 or 0 32 Gm ) of salicylates 
a day to 41 patients, and 33 of these showed definite diminution of 
hearing, as well as vestibular symptoms and tinnitus After stopping 
the medication complete recovery occurred Quinine, 80 to 150 eg , was 
given to 21 patients, all of whom showed deafness, tinnitus and vertigo 
with nystagmus Patients with aural disease were especially sensitive 
to quinine The author points out the great similarity between these 
symptoms and Meniere’s disease and suggests that m both instances the 
same cause is present, namely, edema of the labyrinth By dehydration 
the author improved patients with Meniere’s disease and by hydration 
he brought back the symptoms He suggests that the loss of hearing 
trom quinine and salicylates may be due to capillary injury and edema 

37 Atosher, H P Does Animal Experimentation Show Similar Changes in 
the Ear of Alother and Fetus After tlie Ingestion of Quinine by the Af other? 
Larjngoscope 48 361-395 (June) 1938 

38 Falbe-Hansen, I Osservaziom cliniche e sperimentali sull’influenzae dei 
sahcilati e del chinino sull’organo dell’udito, Rassegna ital di oto-rino-lanne 
12 81-86, 1938 
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Chiyssicos and Yanoulis ““ studied 28 peisons Mho had taken 
huge doses of quinine Mith suicidal intent (as high as 16 grains [1 
Gm ]) Extraoidinarily loud tinnitus Mas alMays present, and objec- 
tively there Mas perception deafness, which M'as never permanent 
There M'ere Aertigo, nystagmus, falling and nausea The galvanic and 
caloric reactions mcic ahvays reduced A new symptom also Mas 
observed in a senes of such cases, namely, congestion of the drum 
membiane and in 1 case acute exacerbation of chronic olitis 

[Comment It is suipiising that there Mas no pcimanent defect in 
hearing aftei these huge doses of quinine Pei haps piolonged medi- 
cation IS more apt to lead to permanent deafness than is one large dose ] 

Theie is an inteiesting report fiom Farquharson of deafness in 
a dog as a lesult of oil of chenopodium administered for M'Oims A 
total dose of 1 5 cc in a capsule Mas given 

Chavanne has observ'ed 3 cases of transitory deafness after the 
injection of antityphoid vaccine Three antidiphtheritic injections Mere 
given a child, and after each injection the child vomited. Mas feverish 
and complained of headache and defective hearing on the light side 
Eight months later reexamination shoM ed inner ear deafness on the right 
side The author advises Muthholding furthci injections Mhen such 
symptoms occur after vaccination 

Nerve Deafness fiom Infections — A study of the heaimg and 
vestibular apparatus in 115 children m the institute for the deaf and 
dumb in Leningrad and of 18 children hard of hearing from cerebro- 
spinal meningitis M^as carried out by Bubes Loss of vestibulai 
function was found in 91 per cent of all the cases, 81 per cent shoMung 
complete absence of response and 10 per cent diminution of response On 
the other hand, complete deafness was found m only 31 per cent of the 
children m the institute In the 18 children hard of hearing from 
cerebrospinal meningitis, the vestibular response M'as completely lost in 
13, diminished m 3 and normal m 2 Especially notCM'orthy M'ere 4 
subjects with normal hearing in one ear and complete loss of vestibular 
function m both ears The author concludes that in cerebrospinal 
meningitis the vestibular apparatus has a gi eater tendency to be damaged 

39 Chryssicos, J , and Yanoulis, G L’lnfluence de la quinine a hautes doses 
sur le labyrinthe, Presse med 46 1877-1878 (Dec 21) 1938 

40 Farquharson, J Deafness Due to Toxicity of Oil of Chenopodium, J 
Am Vet M A 93 329 (Nov) 1938 

41 Chavanne, F Un cas de surdite unilateral consecutive a la vaccination 
antidiphtenque, Oto-rhino-laryng internat 22 481-482, 1938 

42 Bubes, G F Zur Frage der Affektion des Gehororgans bei der epider- 
mischen cerebrospinalen Meningitis, Vestnik otol 2 217-218, 1938 
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than the cochlear, resulting in the so-called paradoxic injury to the ear, 
m which the phylogenetically older vestibular apparatus is more damaged 
than the newer cochlea 

Togha^^ discusses the different theories explaining the occurrence 
of deafness after mumps Toxic labyrinthitis, suppurative labyrinthitis 
via the glaserian fissuie and the middle ear and metastatic infection such 
as occurs in the ovaries, pancreas and testes have all been suggested 
Lately the theoiy of meningoencephalitis due to a neurotropic toxin has 
gained ground While meningeal symptoms in epidemic parotitis are 
relatively rare, there are always slight changes m the cerebrospinal fluid, 
indicating a meningeal or encephalitic reaction Apparently the virus 
fixes directly in the central nervous, system at the onset of the disease 

Loebell reports a case of multiple recurrent osteomyelitis m which 
vertigo, vomiting and headaches developed and four weeks later defec- 
tive healing in one ear 

MacCready describes the interesting case of a boy of 15 who was 
given a prophylactic dose of 3,000 units of tetanus antitoxin mtra- 
muscularty Nine or ten days later he looked feverish, swelling of the 
right arm developed, and he was dizzy Five days later these symptoms 
had subsided, but he awoke deaf The hearing has remained stationary 
since then (one year) Examination shows inner ear deafness with a 
greater loss of hearing for high tones, the loss being 46 per cent m the 
right ear and 45 per cent in the left ear for the conversational tones 
The author believes that the symptoms were the result of an anaphylactic 
reaction in both eighth nerves 

[Comment Since anaphjdaxis occurs only m certain animals and 
probably not at all in man, it would be more accurate to call this an 
allergic reaction of some soit, piobably similar to serum disease, which 
may cause severe neuritis ] 

Leicher reports 5 cases of deafness following food poisoning 
In the first the patient became deaf in the right ear with tinnitus and 
vertigo a few days after gastrointestinal symptoms caused by eating 
vanilla ice cream The next 3 cases w^ere those of a father, mother 
and son all ill with gastrointestinal symptoms after eating a meat salad 
With mayonnaise In the son spontaneous nystagmus and bilateral nerve 
deafness de^ eloped , the f athei showed caloric hypenrritabihty and slight 

43 Toglia, C Sordita da parotite epidemica, Rinasc med 15 655-656 (Oct 
15) 1938 

44 Loebell, H Sulla sordita da osteomielite, Rassegna ital di oto-nno- 
lanng 12 31-37, 1938 

45 MacCready, P B Inner Ear Deafness from Tetanus Antitoxin Injec- 
tion, Ann Otol , Rhin & Laring 4.7 247-252 (Alarch) 1938 

46 Leicher, H Neuritis nervi octavi durcli Nahrungsmittelvergiftungen, 
Hals-, Nasen- u Ohrenarzt (pt 1) 29 104-107 (Feb) 1938 
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transitory nerve deafness, while the mothei sho\\ed distuibance of the 
right vestibule In the fifth case gastiointestinal s\mptoms developed 
after the eating of ham There were vertigo, headache, tinnitus on the 
left, deafness and absence of %cstibulai response A }car later the 
vestibular i espouse on the left side had letuiiicd but this ear was still 
deaf 

[Comment The organism causing the 3 attacks in the same famih 
must have created a toxin with an affinit} foi the eighth ncr\e ] 

Konig studied a laigc senes of patients to see how often defects 
of healing following diphtheiia, scarlet fe\cr and measles aie the result 
of toxic neuritis of the inner car Among 1,602 patients with diph- 
theria there weic 117 with otitis, and 8 of these remained deaf because 
of a conduction defect In no case could tiue toxic neuritis of the eighth 
nerve be demonstiated, although other ncuial disturbances, such as 
paral3fsis of the palate, larynx oi oculai muscles, were faiil} frequent 
Among 995 patients wutli scarlet fevei there were 177 with otitis, of 
whom 15 lemamcd deaf Among 671 patients with measles there weie 
140 with otitis, of w'hom 7 lemained deaf In each case deafness fiom 
measles oi scarlet fever w^as of conduction type, and no case could be 
regal ded as one of toxic neuritis The authoi concludes that while toxic 
neuritis of the nerve of hearing maj occui aftei diphthciia, scailet fe\ei 
or measles, it is ceitaml}’- rare and is probably due to abnormal sensi- 
tivity of the nervous apparatus 

[Comment These findings differ fiom the results of the statistical 
study in the schools for the deaf earned out se\eial }ears ago, in which 
most of the acquiied deafness appeared to be due to toxic neuiitis fiom 
these infections without otitis media ] 

Three ai tides repoit cases of syphilitic deafness Cainevale Ricci 
studied the ears of 43 patients wuth congenital syphilis and found 
marked changes in the eais characteristic of s}philis in IS per cent 
Syphilitic foci w^ere found in all paits of the hearing organ in vaiious 
degrees and stages of development The authoi concludes that syphilitic 
involvement of the ear is more common m congenital syphilis than is 
generally appieciated 

Urechia"*® leports 2 cases of syphilitic labMinthitis, in 1 of which 
the condition followed an injury to the skull In the fiist, a man of 42 
had acquired syphilis twenty years before and w'as tieated only by a 
single senes of injections A heavy weight fell on his head, causing 

47 Komg, R Schadigung des Gehororgans bei Diphthene, Schailacli und 
Masern, Ztschr f Hals-, Nasen- u Ohrenh 43 2S0-266, 1938 

48 Carnevale Ricci, F Osservazione istopatologische stilla sifilide congenita 
dell’orecchio, Arch ital di otol 50 521-634 (Oct ) 1938 

49 Urechia, C I Paralysie generale traumatique et labyrmthite Tabes 
conjugal et labyrmthite, Pans med 2 210-211 (Sept 24) 1938 
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unconsciousness for ten minutes Fi\e months later he complained of 
rheumatism m his legs and as found to have dementia parah-tica with 
bilateral neurolab3'rinthitis and slight deafness Wassermann tests of 
both the blood and the spinal fluid vere positive The lab3-rinthine 
S3mptoms disappeared after antiS3 philitic and malarial treatments 
but the defect m hearing remained In the second case, a man of 55 
had acquired S3 phihs ent3'-two 3 ears before and v as not treated He 
complained of slight dizziness and loss of hearing He vas found to 
ha^ e tabes with bilateral deafness , Wassermann tests were negative for 
the blood but positive for the spinal fluid The S3mptoms completeh 
cleared up under malarial and antiS3 philitic treatment The author 
states that bilateral lab\rmthitis with tabes is rare but might be seen 
more often if all tabetic patients were S3'steinaticall3' investigated 

Ruskin and H3slop“° report a case of 53 philitic deafness preceding 
the appearance of the chancre A man of 40 was seen a few hours 
after a blow on the head because of pain m the right ear headache 
vertigo and nausea The hearing m the right ear seemed diminished 
Two weeks later the loss of hearing was greater, and a few weeks after 
this second examination a pimple on the glans penis was first noted 
This was defimteh* diagnosed as a chancre Four months later m spite 
ot antiS3 philitic treatment the right ear show ed complete deafness The 
authors base their diagnosis of S3 phihs antedating the chancre on the 
lact that when the patient was first seen the caloric test produced no 
reaction on the right side but the rotation test produced an equal response 
on each side 

[Comment It is difficult to accept this as a case of S3-phihs of the 
inner ear preceding the chancre pureh' on the basis of paradoxic lab3'- 
nnthine tests ] 

Nerze Deafness from Alle/gy — ^The importance of aUerg3' in the 
middle and the inner ear is suggested b3' Jones,®- who reports 3 cases 
In a child of 7 knowm to be sensitive to chocolate, wheat and nuts ear- 
ache and an injected drum membrane developed after the eating of 
nuts invoking first one ear and then the other with both returning to 
normal two da3s later A farmer complained of attacks of vertigo one 
or more times a week for a 3’ear and a half. Because he was a great 
drinker of milk he was placed on a milk-free diet and has remained 
free from attacks A bo3* of 8 had almost contmuous colds and attacks 
of obtis media, with malnutrition, constipation and diarrhea He was 
placed on a diet excluding the common sources of allerg)'-, nameh*, milk 

50 Ruskin, S L, and Hjslop, G H Acute Sjpiulis of the Internal Ear 
An Interesting Case Report, Larjugoscope 48:280-285 (April) 1938 

51 Jones, !M F. Manifestations of Allerg)- in the Ear Ann Otol Rhin & 
baring 47 910-916 (Dec.) 1938 
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eggs, chocolate, -wheat and shell fish, and was placed in an enviionment 
free fiom the common allergenic inhalants Impro^ement was rapid 
and steady 

[Comment The authoTs rcpoits arc suggestive but not conclusive 
To prove an allergic cause the symptoms must clear up on the removal 
of a substance and then he leproduccd by adding the substance ] 

Ncjve Deafness fiom Miscellaneous Causes — ^Jerlang and Dedcrd- 
ing made the surprising observation that of 28 patients submitted to 
intracranial section of the fifth nerve, 26 showed diminution in hearing 
several days after operation There %\as marked impairment of per- 
ception for low' tones, the uppei limit being lowered in onl} 2 cases 
The ear on the side not operated on was similarl} invohed, to a lesser 
degiee Tinnitus was present in 11, spontaneous n 3 stagmus, in 20 
Several months latei the hcaiing was normal in some, impro\ed in some 
and unchanged in some The authors suggest \asomotor lab}rinthine 
edema as a lesult of the sympathetic neive connections between the 
carotid plexus, the middle ear and the gasseiian ganglion, through the 
circle of Wilhs to the opposite side 

[Comment The clinical obscnation is interesting but the explana- 
tion for it IS ratlfer invohed ] 

Yoshimura®^ studied 14 tumois of the cercbellopontile angle and 
concludes that dizziness is to be regarded as an early s^ mptom m addi- 
tion to perception deafness The labyiinthme tests show' diminution or 
absence of the response to rotatory, caloric or faradic stimulation There 
may be spontaneous mstagmus of the first degree to both sides, which 
is slow'er and w'lth a wider amplitude on looking toward the side of the 
tumor Theie are vertical n}stagmus on looking up and ataxia w'lth 
deviation tow'ard the side of the tumoi Imolvement of the third, fifth, 
sixth and seventh nerves is observed The i oentgenogi am show's a 
widening of the internal acoustic meatus w'lth destruction of the p 3 'ramid 

Clark and Russell describe the histologic findings in a patient 
with cortical deafness A w'oman of 44 suffei ed a stroke w'lth paral 3 'sis 
of the left arm and leg, fiom w'hich a partial iecovei 3 ' w'as made The 
hearing was noimal Tw'O months aftei the initial attack a second stioke 
occurred Examination i evealed complete bilateral deafness w'lth normal 
1 espouse to the caloric test m each ear and no definite signs of weakness 

52 Jerlang, E , and Dederding, D Akustische und vestibulare Funktions- 
storungen nach temporaler retro-ganglionarer Tngemmotomie, Acta oto-Hrj’ng 
26 625-631, 1938 

53 Yoshimura, M Beitrage zur Kcnntnis der Gehororganstorungen bei 
Kleinhirnbruckenwinkeltumoren, Ausz 7 Otol (Tokyo) 32-36, 1937, pp 32-36 

54 Clark, W E L, and Russell, W R Cortical Deafness Without Aphasia, 
Brain 61 375-383 (Dec) 1938 



SHAMBAUGH— CHRONIC PROGRESSIVE DEAFNESS 1021 


01 anesthesia, the pievious hemiplegia having piactically cleaied up 
There was no aphasia, and the patient was soon able to be up and 
aiound, complaining only that she could not feel the giound with hei 
feet The hearing did not leturn Six months latei death occuiied 
fiom a' pontile hemoiihage Postmoitem examination levealed an old 
hemoiihage into each external capsule cutting oft the fibeis to the upper 
poition of the tempoial lobes of either side The authors call attention 
to the fact that while a total of 18 cases of coitical deafness with post- 
mortem examination have been lepoited, this is the fiist time that deaf- 
ness was present without aphasia 

[Comment Because of the bilateial coitical lepiesentation of the 
auditory tiacts fiom each ear a lesion of one tempoial lobe does not 
lesult m loss of hearing, vhich has led some to doubt that the center for 
hearing is in the temporal lobes The unique case reported by Claik and 
Russell IS definite pi oof that the center of heaiing is located m the uppei 
portion of the tempoial lobes on both sides ] 

Dodeilein°° suggests logically that the bettei the function of an 
organ is the closer it is to noimal and that tiue piesbycusis can be 
studied only in old people with i datively good heai mg He accoi dmgh 
studied the oldest people with the best heai mg that he could find, a total 
of 50 between the ages of 80 and 94 being consideied suitable The 
lowei tone limit was detei mined with difficulty and lay around 64 vibra- 
tions The upper tone limit was easily obtained and lay aiound 4096 
vibrations or a little highei Between the ages of 20 and 50 the uppei 
tone limit falls from 20,000 to 15,000 vibrations, and between 50 and 80 
It falls from 15,000 to about 5,000 vibiations The hearing for the 
voice also declines from peiceptioii at 15 meteis at 20 to peiception at 
4 meters or less at 80, lepiesentmg a loss of about three fouiths of the 
hearing If the loss of hearing is greater than this it must be regarded 
as pathologic The histologic changes heretofore desciibed foi pies- 
bycusis have been based on eais of deaf ened people and, theiefore, aie 
to be regal ded as pathologic lathei than physiologic To determine the 
histologic changes of presbycusis it will be necessary to study the ears of 
old people with perception of a whisper at up to 4 meters and an uppei 
tone limit up to 5,000 vibiations The author agiees with O Mayei 
that changes will be found to occur m the elastic tissue of the basilai 
membrane similar to the loss of elasticity m the lens of the eye Since 
perception for the highest tones is used least, the elasticity as it affects 
this is lost first 

Nussdorfer studied audiometiically 300 patients between the ages 
of 20 and 70 and found a progressive lowering of the upper tone limit 

55 Doderlein, W Ueber Presbyacusis, Arch f Ohren-, Naseii- u Kehl- 
kopfh 144 295 (April) 1938 

56 Nussdorfer, R Grafici audiometrici dell’orecchio senile, Atti clin oto- 
laring, Torino, 1938, pp 437-453 
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with a progiessive elevation of the thieshold over the entire tonal lange 
and with rclativel} slight elevation of the lowei tone limit Theie ^^as 
also abnormal fatigability of the senile car foi frequencies above 512 
and a sudden dip to 4096 vibrations in a large proportion of cases 

Torrini fed 6 guinea pigs a diet fiec from vitamin B and 6 a diet 
free from vitamin C, and after the animals had died as a lesult of the 
diet the inner ear was examined The greatest changes weie in the 
labyrinthine capsule, with eaily osteopoiosis and uith some hahsteresis 
in those deprived of vitamin C The organ of Corti shoued no changes 
The cells of the spinal ganglion showed degeneration ^\lth formation 
of vacuoles 

Kobrak suggests that primary neive deafness ma} lesult m a 
secondai}^ reflex anomaly of the muscles of the middle ear, \\hich in 
turn may furthei impaii the function of the inner ear, thus icsulting in 
a VICIOUS circle This, he suggests, would account for the undeniable 
benefit of inflation in inani cases of inner ear deafness 

Tieatmcnt of Nove Dcafnc<;s — A few new' treatments foi nenc 
deafness w'ere reported in 1938, none of them especially conMiicing oi 
logical Koch reports the results of the tre.itment of the deafness ot 
old age wuth various glandular preparations gnen b} intramuscular injec- 
tion Of 19 patients treated, 7 complained of marked tinnitus without 
deafness and 6 w'eie relieved Tw'clve who were deafened each expe- 
rienced improved hearing 

[Comment There is no leason to expect that the purel} degenera- 
tive and atrophic changes of presbycusis can be altered bj an} foim ot 
treatment Results of this sort arc of no value unless controlled b\ a 
parallel series of patients receiving no treatment ] 

An experimental study of the eflects of radiation on the ear was 
carried out on guinea pigs by Doi wuth one or two needles of 5 5 mg 
of radium biomide placed for tw'ent}-four hours to twenty-five days in 
the middle ear It w^as found that continuous irradiation wuth small 
doses produced primary degeneration of all the endings in the labyrinth 
first in Corti’s organ, then in the ganglion cells and lastly in the nerve 
fibers, wuth more damage in the cochleai than in the vestibular apparatus 

57 Tornni, G Avitaminosi ed orecchio interno ricerche spenmentah, Arch 
ital di otol 50 658-672 (Nov ) 1938 

58 Kobrak, F Pathologische Physiologic iind praktische Ohrenheilkunde 
II Die Mittelohrinsuffirienz, erne funktionelle Miterkrankung des Mittelohrs, 
Pract oto-rhino-laryng 1 293-300, 1938 

59 Koch, F X Die Hormonbehandlung der Altersschwerhongkeit, 
Monatschr f Ohrenh 72 777-790 (Aug) 1938 

60 Dei, S I Experimentelle Studien ubei den Einfluss der Radiumbestrah- 
lung auf den Gehororgan, Okayama-Igakkai-Zasshi 50 1845-1846 (Sept ) 1938 
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The greater the immediate dose with the same complete dose, the greater 
the degeneration of the lab} rmth No changes ere found in the non- 
irradiated ear 

Further evidence that loentgen lays cannot have a beneficial effect on 
the ear directly is an article by Hays,®^ v ho emphasizes that otosclerosis 
or nerve deafness cannot be affected by roentgen treatment On the 
other hand, when the deafness is the result of occlusion of the eustachian 
tube by hypertrophy of lymphoid tissue m the nasophar} nx or eustachian 
tube, roentgen treatment can be of benefit 

Kupfer®- theorizes that the Wevei-Biay response is due to the 
solids and liquids m the coclilea acting as variable condensers and 
dielectric solutions iNIovement of this fluid (by the footplate of the 
stapes) sets up electric currents On the assumption that tinnitus and 
deafness may be due to electiic cui rents m the diseased organ the 
author led into the ear electi ic cui rents f i om outside to neutralize these 
pathologic currents and improve the hearing He claims good results 
in many cases 

[Comment This is another bizarie form of treatment based on a 
nebulous theory ] 

An even more fantastic t3-pe of treatment is advocated by Zajicek,®® 
vho reports on 40 patients vith conditions such as inner ear deafness, 
presb}cusis and adhesive middle ear deafness treated with “hormones” 
(not specified) plus the application of a “respiratory ferment oint- 
ment” {Atmnngsfe} inentsalbed) once a week behind the ear and over 
the adjacent part of the head and neck for four or five times At the 
first application the patients declared that they could notice deep warmth, 
^^lth a clearer feeling m the ear 

[Comment Should scientific journals publish such manifestly unsci- 
entific material^] 

Ivamzsai exposes the ears of deaf-mutes to loud sounds of from 
25 to 1200 vibrations A soon as there is a reaction, the sound is 
deci eased until the threshold is reached The purpose is to obtain a 
response from Corti’s organ over as large a lange as possible with the 
slightest possible stimulus The author emphasizes the inestimable 

61 Hays, H The Truth About the X-Ray Treatment of Deafness, Laryngo- 
scope 48 176-182 (March) 1938 

62 Kupfer, E On the Origin of the We\er-Bra 5 ’- Response and on an Elec- 
trotherapy of the Ear, J Lar 3 'ng & Otol 53 16-31 (Jan) 1938 

63 Zajicek, O Die Hormonbehandlung der progressiven Schwerhorigkeit 
nut Atmungsfermentsalben als aussichtsreicher Weg, Wien med Wchnschr 88. 
213-215 (Feb 19) 1938 

64 Kanizsai, D Ueber mem heiltechnisches Verfahren bei der Gehorent- 
'Mcklung bei Taubstummen und Personen mit Horresten, Monatschr f Ohrenh 
72 277-287 (March) 1938 
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psychologic significance of even small results in a\i akening the hearing 
of the tones for which peiception remains 

[Comment It is difficult to conceive of ain benefits other than 
psychologic of this oi of any othei treatment of the hearing of deaf- 
mutes ] 

Members Syiidtome — ^Ihe man} mtcicsting ai tides on ]\Ienicre’s 
syndiome that appealed in 1938 included contiihutions on the patholog} 
on the etiology and on the treatment of this diamatic disease 

Hallpike and Cairns®' contiibute an important aiticle on the 
pathology of Meniere’s S}ndiomc Except for a c.ise of neuiofihroina 
in the basal coil of the cochlea described bi \\ ittmaack and a case of 
generalized encephalitis of traumatic origin desciibcd b} \'idcbcck. there 
had been no histologic studies in cases of ^Itnieie’s s}ndrome, and the 
two previous reports nere obviously of raie .ind unusual conditions and 
not of the ordinary attack of Meniere's S}ndiome It ma} , therefore, 
be said that this stud} of Hallpike and Cairns of 2 patients ^\ho died 
after section of the eighth nerie for relief of Acrtigo is the first his- 
tologic study of jMenicic’s disease to be reported 

In the fiist case, a man of 63 complained ot recurring attacks of 
vertigo foi tliiee years, inci easing in se\ciit} until he lost his job For 
one year there had been progiessne deafnes'; m the left car Hearing 
tests revealed diminished hearing in the left eai nith shortened pei- 
ception m the Schv abach test and a positive i caction to the Rinnc test 
The caloric test showed no response from this eai but a piompt response 
from the right Death occuired three da}S aftci section of the eighth 
nerve, and autops} was done six hours aftei death Both drum mem- 
branes were thickened, with bon} thickening of the posteiioi edge ot 
the left footplate of the stapes appaienth of inflammatory oiigin The 
left saccule and scala media ^^ere giossly dilated, vith obliteration of 
the perilymph spaces of the vestibule and scala ^estlbuh Corti’s organ 
was degenerated on the left side The normal peiisacculai connectne 
tissue was absent on both sides The most stiikmg change nas the 
displacement of Reissnei’s membiane so that it la's flattened against the 
roof of the scala vestibuh with organizing connectne tissue holding it 
m this position 

In case 2 a man of 28 had inci easing deafness m the left eai and 
vertigo for four years Hearing tests levealed defective hearing in the 
left ear, air conduction being better than bone conduction There vas 
an equal i espouse to caloric stimulus from both sides Death occuried 
the day after section of the eighth nerve, and autops} was peifoimed 
four hours later The left temporal bone only was examined histologi- 

65 Hallpike, G S , and Cairns, H Observations on the Pathologi of 
Meniere’s Syndrome, J Laryng & Otol 53 625-655 (Oct) 1938 
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call}' Again theie ^^as gioss dilatation of the saccule and scala media, 
AMth obliteiation of the pei il} mphatic cistern and the scala vestibuh 
Theie \\as degeneiation and luptiiie of the wall of the anteiior vertical 
membranous canal with a dense albuminoid coagulum m its lumen 
Corti’s organ was degeneiated, and the epithelium of the maculas and 
of the ciistae of the canals was degeneiated The stiia vascularis w^as 
degenerated The noimal aiea of peiisaccular connective tissue around 
the saccus endol} mphaticus was absent Again the displacement of 
Reissner s membiane to the wall of the scala vestibuh was most striking 

In discussing these findings the authors point out that while the 
changes are consistent with seious lab} nnthitis, the extieme and uniform 
dilatation of the endoh mphatic s}stem is extremely rare m serous 
lab} rmthitis, noi can it be ascribed to the operation, since 5 patients 
who died after removal of acoustic tumors failed to show more than 
an insignificant displacement of ReissneTs membiane The authors 
suggest that in Menieie's S}ndrome there is increased endolymphatic 
pressure due to increased secretion oi diminished absorption of endo- 
lymph The bony spaces are finally filled by the increased endol}Tnph 
until relatively slight increases m piessure result m anoxemia of the 
labyrinth and unopposed action of the opposite labyrinth Finally, the 
authors suggest that diplacusis might occui because of stietdimg of 
the basilar membrane 

[Comment The essential pathologic change, namely, extreme dila- 
tation of the endol} mph space must be regarded as the end result of 
the condition These patients died between attacks, not duiing an 
attack The pathologic picture during an attack remains to be described ] 

An excellent description of Meniere’s disease, based on a study of 
117 patients seen during the past nine years, comes from Crow^e Of 
the total number the vestibular iiem’-e w^as divided for 94, while therapy 
w as not given to 23 wnth mild attacks The disease w^as unilateral in 90 
per cent, with marked impairment of hearing m the affected ear The 
first symptom appeared betw^een the ages of 30 and 60 in SO per cent 
Only 10 of 71 patients had a history of otitis media at any time, and 
only 5 had a history of allergy or migraine A positive Wasseimann 
reaction w'as obtained from only 2 

The vestibulai responses (minimal caloric reaction) were normal in 
35 per cent, subnormal m 19 per cent and absent in 29 per cent, while 
in 17 per cent the tests were not made Some patients with no caloric 
response in the affected ear had vertigo and w’ere relieved by section of 
the vestibular nen^e The vestibular tests, tlierefore, have no value in 
the diagnosis and prognosis of Meniere’s disease 

The deafness w^as of the inner ear type It was usually progressive 
but had the peculiar characteristic of fluctuating In this respect the 

66 Crowe, S J Meniere's Disease, Medicine 17 1-36 (Feb) 1938 
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deafness dilfeis from inner ear deafness due to all other causes The 
tinnitus likewise fluctuates 

The vertigo occuis charactensticall} in attacks, with periods of com- 
plete freedom from dizziness betw'cen attacks However, in some cases 
there is constant dizziness, punctuated by sudden se\ere attacks of 
vertigo Spontaneous remissions are frequent and var\ from a few 
months to tw'elve years Because of these remissions one must be 
cautious about judging the eftects of therapy 

The diagnosis of Meniere’s disease is made by the historj of attacks 
of vertigo Deafness and tinnitus aie usualh, but not necessarily, 
present and may piecede the onset of vertigo Loss of consciousness 
may occur during the attacks of diz/mess but ne\ei wnth convulsions 
The treatment of Menieie’s disease is section of the A^estibular 
portion of the eighth nerve and ahvays results in cure of the vertigo 
When the deafness is bilateral one vestibular nerve is cut, and if the 
vertigo persists, the other nerve is cut Of 72 cases the hearing after 
operation was w^oise in 22, unchanged in 36 and impro\ed in 14 

The cause for Meniere’s disease is unknowm The author believes, 
however, that it lies in the labyrinth and may be a disturbance of the 
chemical composition or pressure of the endolymph 

[Comment This authoritative description of Meniere’s disease is 
based on an unusually large number of cases Many w ill disagree with 
the author’s statement that surgical section of the a estibular nerve is the 
only treatment In my own experience, allerg}' or focal infection accounts 
for the condition in most cases, and removal of the food or foods to 
which the patient is allergic results in complete and immediate relief 
from the vertigo and tinnitus and usually m improvement in the hearing 
Cutaneous tests are of only occasional value, since they aie negative in 
many cases One must employ an elimination diet, eliminating Avheat, 
milk, eggs, chocolate, coffee, citrus fruits and othei common causes of 
food allergy, and then add these foods one b} one until the offending 
substance is discovered 

The fluctuating natuie of the deafness in Meniere’s disease, brought 
out by Crowe, is confirmed by my own observations In addition, the 
patients all, or nearly all, show diplacusis ] 

Mygind and Dederding continue their w'ritmg on Meniere’s dis- 
ease as a manifestation in the ear of disturbed w'ater metabolism They 

67 Mygind, S H, and Dederding, D Meniere’s Disease as an Indication 
of Disturbances in Water Metabolism, Capillary Function and Body Condition, 
Ann Otol , Rhin & Laryng 47 5S-62 (March) 1938 , Clinical Experiments witli 
Reference to the Influence of the Water Metabolism on the Ear, ibid 47 360-369 
(June) 1938, The Diagnosis and Treatment of Meniere’s Disease, ibid 47 768- 
774 (Sept) 1938, The Pathogenesis of Meniere’s Disease and of Kindred Condi- 
tions in the Ear and the Rest of the Body, ibid 47 938-946 (Dec ) 1938 , The 
Problems of Aural Medicine, J Laryng & Otol 53 35-46 (Jan ) 1938 
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define Meiiieie’s disease as an auial disease with peiiodically vaiying 
acoustic and vestibulai S}mptoms which do not present any special 
cause (such as symptoms lefeiable to the middle eai, syphilis, tumor 
of the biain and tiauma) The healing is neaily always i educed, the 
tests ah\a3S levealmg a distuibance of the sound-conducting mechanism 
uith elevation of the lowei tone limit as well as loss of peiception for 
uppei tones by air conduction (but not b} bone conduction) The bone 
conduction foi a-1 (435 Mbiations) may be shoitened, but this is con- 
sistent with distuibance of the sound-conducting mechanism lathei than 
perception deafness as pieviously believed 

[Comment I cannot agiee with these authors that shoitened bone 
conduction is consistent with conduction deafness and that the patients 
ha^e conduction rather than perception deafness Tiue, they show a 
loss of perception for low tones as well as foi high, but, as I have 
pointed out, this is low’ tone peiception deafness and not conduction 
deafness ] 

The most characteristic feature of the heaiing is its fluctuation, with 
changes from day to day or even from hour to hour The tinnitus also 
is variable in intensity and is not always present Autophony and 
diplacusis are not rare 

Spontaneous nystagmus is ahvays piesent at some time, and the 
oftener the patient is examined the moie fiequently it will be seen The 
direction of the nystagmus can be toward or away from the affected ear 
The vertigo occurs in all forms and degrees 

In addition to the aural symptoms, certain general symptoms are 
common in such patients Headache is the most frequent and may be 
in the form of migraine Subcutaneous nonpitting edema is frequent 
Vasomotor rhinitis, gasti omtestinal disturbances and rheumatism are 
other frequent symptoms Vaiiations in the quantity and weight of 
urine aie not uncommon, letention of water often preceding an attack of 
vertigo 

Perspiration from physical exercise may give relief from the dizzi- 
ness, while the ingestion of much fluid does not agree with the patients 
A good man}'' have of their own accord reduced their consumption of 
liquid and salt 

Clinical experiments on water metabolism m Meniere’s disease were 
cairied out by the authors Mersalyl, a powerful diuretic, was injected 
intravenously (1 cc of a 10 per cent solution) seventy-seven times for 
46 patients, and in 33 a definite improvement in hearing resulted, usually 
toward the end of the diuresis The lower tone limit improved as much 
as from 150 to 55 vibrations, and perception of the whispeied voice fiom 
at the ear to 20 meters The opposite experiment was carried out, and 
1,000 cc of water was administered to the fasting patient befoie break- 
fast A great number of patients with Menieie’s disease showed more 
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01 less pionounced i eduction in heaiing during the following foui 
houis, with elevation of the lowei tone limit and shortening of air and 
bone conduction foi a-1 (435 vibrations), as iiell as impairment of per- 
ception foi the whispei The i esults were the same as those obtained by 
Furstenbeig The beneficial effect of the Fuistcnberg diet is due, the 
authors believe, to the fact that it is dehydiatmg, since it is poor in salt, 
lathei than to its lestiiction of the intake of sodium 

In the tieatment of Menieie’s disease the other conditions that may 
pioduce the same sjmptoms must fiist be ruled out, namely, suppuration 
of the middle ear, tubal catairh and stenosis, syphilitic neurolaby- 
rinthitis, otoscleiosis, epidemic encephalitis, disseminated sclerosis, cere- 
bral tumor and tumor of the acoustic nerve 

The treatment of an acute attack of Meniere’s disease consists of 
rest in bed m a daik room with a minimum of medication For severe 
attacks 0 5 mg of atropine given subcutaneously has seemed to be of 
benefit Aside fiom reducing the intake of fluid and salt, nothing more 
IS done for the acute attack Before beginning even this treatment it is 
helpful to have the patient record all that he eats and drinks for tliiee 
or four days of his usual diet He is then submitted to the ivater 
retention test Before breakfast he is eighed and empties his bladder 
He then drinks 1,000 cc of water, and aftei four hours he is weighed 
and his total diuiesis is measured If he retains 250 to 300 cc , liis 
intake of fluid, including dunk, vegetables and fruit is limited to 600 cc 
If the retention of water is greatei, the intake of fluid may be limited 
to 500 cc or even 400 cc , while if theie is no retention he is allowed 800 
cc of liquid Food may be piepared as usual, but he is not allowed to add 
any salt, and salty foods are avoided 

Besides the diet, ultraviolet light baths are given to increase the 
cutaneous circulation, and baths, massage and exercise may be used to 
improve the vasomotor tone Daily catheterization of the eustachian 
tube prevents stenosis, mobilizes the ossicles and influences the content 
of the labyrinth via the fenestrae It is desirable to hospitalize the patient 
during the first month in order to acquaint him thoroughly with his 
disease, to provide sufficient rest and quiet and to regulate his regimen 
strictly After three to six months of the regimen at home most patients 
may resume an ordinary mode of diving, but subject to recuirences after 
infections, overexertion, pregnancy and the menopause As a lule, the 
dizziness will be cured, or at least reduced to a minimum Of those 
followed for three years or more 81 per cent remained permanently free 
from vertigo The hearing was distinctly improved on dismissal fiom 
the hospital in more than half and about half of those (one fourth of the 
total) maintained their impiovement In isolated cases the condition 
defies all treatment 
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As a lesult of then obsenations, the authois conclude that in 
Meniere’s disease theie is distuihance of watei metabolism, not oiil^ 
in the eai but also m othei paits of the body The pei iodic fluctuation 
of this distui bailee is due to vasomotoi dysfunction Water is deposited 
in the lab} until, eustachian tube, biaiii, nasal mucosa, gastiomtestinal 
mucosa, muscles oi subcutaneous tissues, accoiding to the local dis- 
tui bailees 111 vasomotoi leflexes These accumulations of fluid are intra- 
cellular lathei than iiitei cellulai , as evidenced by the failuie of the 
subcutaneous edema to pit on piessuie As the process continues, the 
edema giadually changes into ati opine and fibious alteiations 

The letention of watei in the labyimth lesults m increased endo- 
lymphatic piessuie and causes low tone deafness by fixation of the 
stapes fiom the inside The diminished bone conduction m this con- 
duction deafness is due to outwaid dislocation of the footplate of 
the stapes resulting m decreased contact between the stapes and the 
oval window The vestibular symptoms are due to the intracellular pres- 
sure of the edematous sensory cells exceeding the endolymphatic pres- 
sure, or vice versa The apoplectiform attacks are possibly due to 
sudden jeilvy yielding of the footplate of the stapes to the fluctuating 
endolymphatic pressure Finally, the authois assert that there is no 
sharp boundary between typical Meniere’s disease and common catarrh 
of the middle ear with tubal stenosis and neurolabyiinthitis 

[Comment The authors’ observations are interesting It is remark- 
able that they have not thought of allergy as an explanation for the 
various edemas observed A food allergy will explain better than any- 
thing else all the observations made by these author s ] 

Quix,°® in discussing the etiology of Meniere's disease, suggests 
that the fact that the vestibular apparatus usually recovers following 
the attack while the hearing does not is best explained by the fact that 
the attack occurs in the labyrinth and the cells of Corti’s organ are 
nourished by the endolymph and are, therefore, more susceptible to 
endolymphatic changes, whereas the cells of the cristae and maculas are 
supplied by their own blood vessels The author, however, is not sure 
but that Meniere’s disease may be central rather than peiipheral because 
of the headache, nausea and changes in corneal sensitivity on the same 
side 

Granstrom and Nylen describe the case of a woman of 56 who for 
a number of years had suffered from attacks of vertigo and of iritis with 

68 Quix, F H La maladie de Meniere, Ann d’oto-laryng , July 1938, pp 
596-604 

69 Granstrom, K O, and Nylen, C O Ciises de vertige de Meniere ct 
crises d’lritis avec oedeme de Quincke dans les paupieres chez une meme patiente, 
Acta oto-laryng 26 717-725, 1938 
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palpebral Quincke edema The} suggest that an allergic disorder \\as 
lesponsible for her symptoms, although it was impossible to determine 
the etiologic factoi, the cutaneous tests all being negative 

[Comment The authors made the common mistake of rel}ing on 
cutaneous tests to determine food alleigy Since m many cases of food 
alleigy, peihaps in the majoiity, the cutaneous tests are negative, one 
must use the elimination method foi diagnosis ] 

Alfoldy refers to the symptom complex of IMenicie as “eighth ner\e 
crises ” He points out that the attacks are related to vasomotor rhinitis, 
asthma, Quincke’s edema, mucous colitis and migraine Nonspecific 
histamine theiapy is used, at fiist intracutaneously to lessen the shock 
and obseive the local reaction, and then subcutaneousl} m iiici easing 
doses every second day In general, ten to tvent} injections result in 
complete recovery 

[Comment The alleigic factoi m Meniere’s disease is again sug- 
gested by this contribution ] 

Guttich describes 2 cases of Meniei e’s syndrome follow ing intense 
exposure to sunshine In 1 there was a marked inner ear defect m 
hearing, and in both positional nystagmus was present The symptoms 
had completely disappeared the next day m 1, but m the other the 
nystagmus lasted three weeks and permanent nerve deafness in one 
ear remained The author suggests histamine poisoning of the central 
vestibular nuclei 

[Comment The deafness indicates a peripheral rather than a central 
disturbance ] 

Brain calls attention to the fact that dizziness is a frequent symp- 
tom of anxiety neurosis and is usually associated wuth severe feelings 
of anxiety and symptoms of overactivity of the sympathetic nervous 
system Vertigo is not unknown in petit mal, m migraine and with 
localized cortical lesions and may, in fact, occur ivith a tumor of the 
brain m any location Vertigo may be pioduced by paralysis of the 
oculai muscle with diplopia Ceiebellar lesions may, but do not always, 
cause veitigo Lesions of the brain stem, particularly disseminated 
sclerosis, cause vertigo, usually without deafness and tinnitus and with 
weakness of the oculomotor or facial nerve or other evidence of dis- 
seminated sclerosis Finally, lesions of the eighth nerve, such as a tumor 
or an anomalous vessel, may cause vertigo 

70 Alfoldy, E Le traitement des "crises octavus’’ angioneurotiques selon les 
principes les plus modernes, Ann d’oto-laryng , December 1938, pp 1159-1163 

71 Guttich, A Ueber Menieresche Symptome nach Insolation, Arch f 
Ohren-, Nasen- u Kehlkopfh 145 499-500, 1938 

72 Brain, W R Vertigo Its Neurological, Otological, Circulatory and 
Surgical Aspects, Brit M J 2 605-608 (Sept 17) 1938 
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Aural vertigo may be the lesult of acute labyrinthitis secondary to 
suppurative otitis media Moie often it is pait of Menieie’s syndrome 
This syndrome is chaiacteiized b}'’ the sudden onset m a previously 
healthy auditory apparatus of tinnitus, deafness and veitigo with ataxia, 
nausea, vomiting and fainting The deafness is piogiessive, and there 
may be tiansitor}' loss of vision oi diplopia duimg the attacks 

The age at occurrence aveiages 49 The most impoitant etiologic 
factor IS focal infection, the imbalance of water emphasized by Mygmd, 
Dedeiding and Furstenbeig being piobably a contnbutoiy factoi but not 
the mam cause Tieatment consists of the eradication of any souice 
of infection Tobacco may be the cause m susceptible persons Restric- 
tion of fluid may be helpful Phenobarbital, p 2 gram (0 03 Gm ) tivo 
or three times a day, is valuable Stiigical inteivention is indicated onh 
foi the rare' resistant condition 

Wiight"^ emphasizes the lole of focal infection m Meniere’s 
syndrome He states that labyrinthine veitigo may be lecogmzed b} 
the coincidence of tinnitus and deafness, though, larely, these may be 
absent m the eaily stages In addition, ceitam tones may be heaid at 
a higher or lower pitch m the affected than m the noimal eai, and the 
sounds may be actually painful 

[Comment Since testing routinely foi diplacusis I have found this 
symptom invariably present in Meniere’s disease ] 

The following conditions can cause labyimthme vertigo localized 
or diffuse suppurative labyrinthitis secondary to suppurative otitis media , 
mumps (usually unilateial) , herpes of the geniculate ganglion, con- 
genital syphilis resulting in a completely deaf ear, usually bilateral, 
acquired syphilis, usually m the late secondaiy stage with acute 
labyrinthine involvement lesultmg m complete destiuction of the 
labyrinth m two or three weeks , fracture through the base of the skull 
and labyrinth, quinine, salicylates and tobacco, and focal labyrinthitis 
(Meniere’s disease) 

In the author’s sei les of 70 cases of Meniere’s disease oi , as he pre- 
fers to call It, focal labyrinthitis, the average age was 47 In no case, 
on critical examination, was a pathologic change m the eustachian tube 
found A focus of infection can be found m eveiy case 

[Comment Because tonsils are removed only exceptionally m 
England and because dental hygiene in England, as a lule, is poorer 
than m this countiy foci may be found more often there than m the 
United States Certainly many patients with Meniere’s disease seen m 
this country have no obvious foci of infection ] 

73 Wright, A J Aural Vertigo, J Lar 3 mg & Otol 53 97-112 (Feb) 1938, 
labyrinthine Giddiness Its Nature and Treatment, Brit M J 1 668-670 (March 
26) 1938 
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In 23 of the authoi’s cases all foci were lemoved In 10 the vertigo 
and tinnitus ceased and the hearing returned to normal In 3 the vertigo 
ceased and tlie hearing improved, while in 8 the vertigo ceased but the 
deafness persisted In 2 cases one focus ^^as lemoved ^\lthout improve- 
ment but other foci (teeth or tonsils) lemained and are probably 
responsible On the othei hand, the author has observed no case of 
spontaneous cure with lest oration of normal healing, although the 
frequent long periods of freedom from vertigo make it difficult to 
evaluate the lesults of treatment 

The author believes that the condition in his 70 cases is a definite 
disease, consisting of a primary lesion of the labyrinth not resulting 
from a lesion of the middle eai The clinical course is similar to that 
in chronic iritis with the difteience that in intis one can Msuahze the 
lesion and see that it is inflammatory 

[Comment The similaiity between iritis and ceitain cases of 
Meniere’s disease has been pointed out by me also ] 

Mackenzie"^ uses the teim “neurolabyrmthitis” to designate any 
inflammation involving the eighth nene and labyrinth which may be 
caused by syphilis, acute infectious fe\ers, chionic infections, poisons, 
exposure to cold or focal infection 

S 3 'phihs affects the ear m four w'ays 1 In acquired syphilis there 
IS bilateral neurolabyrmthitis with perceptive deafness, \ertigo, nystagmus 
at first toward and later aw'ay from the affected car, hyperirntabilit) of 
the labyrinth at first and later Itypoirritabilit}^ strongly positive Wasser- 
mann reactions and other evidences of syphilis, diminished gahanic 
response and a favorable response to antisyphilitic treatment 2 In 
congenital syphilis the onset is sudden and bilateral, with profound 
perception deafness, rotary veitigo and spontaneous nystagmus with 
early hypenrntability and late hypoirritability to the caloric test but 
normal galvanic response, mildly positive Wassermann reactions, othei 
signs of congenital syphilis (teeth and eyes) and unfavoiable response 
to treatment 3 In gummatous infiltration of the flooi of the skull 
and the temporal bone there are unilateral gradual perceptive deafness, 
vertigo and nystagmus, eaily hypenrntability and late hypoirritability 
to the caloric tests, strongly positive Wassermann reactions, involve- 
ment of the seventh, ninth or othei cranial nerve and favorable response 
to early and intensive treatment with iodides 4 In primary retio- 
labynnthine atrophy from metasyphilis there is bilateral progressive 
perceptive deafness with only occasional mild vertigo and nystagmus, 
diminished caloric and galvanic response, frequent involvement of the 
posterior column of the spinal cord and mildly positive Wassermann 
reactions 

74 Mackenzie, G W Neurolabyrmthitis, Internat Clin 2 126-134 (June) 
1938 
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Neuritis of the eighth neive fiom acute infectious fever, especially 
mumps and meningococcic meningitis, is typically bilateral [a misstate- 
ment by the authoi, since deafness fiom mumps is typically unilateial], 
while neuritis fiom chionic infections (tuberculosis, leukemia and 
leprosy) and fiom poisons (snake venom, alcohol, salicylates, quinine, 
arsenic, mercuiy and lead) is usually bilateial 

Labyrinthitis from focal infection is by fai the most fiequent cause 
for Meniere’s syndiome There is piactically always an attack of 
influenza some weeks or months befoie the onset An abscessed tooth 
has been the most frequent focus in the author’s expeiience After 
removal of a focus the symptoms are leheved and the hearing is improved 

Leichseniing'^ treats acute attacks of Meniere’s disease by prescribing 
a fast of several hours and then giving to % htei of linden blossom tea 
followed by hot packs and the injection of 0 01 to 0 02 of pilocarpine 
After two hours the patient is lubbed dovn with French biandy and 
the bed is changed If necessary the dose of pilocarpine is inci eased 
the following da}^ The treatment continues for seveial days Concern- 
ing lesults, the authoi states that “the results of this tieatment aie so 
good that I am inclined to doubt the correctness of the diagnosis rather 
than the effectiveness of the treatment when it fails ” 

[Comment Since the usual attack of Meniere’s disease is self 
limited and rarely lasts more than a few hours, it seems doubtful that 
the improvement observed by the author is the lesult of his treatment ] 

Surgical tieatment of Meniere’s syndiome by section of the \estib- 
ular nerve is lecommended by Ohvecrona,'^® ivho has observed unsatis- 
factory results from medical treatment Of 21 patients opeiated on, 
all but 1 have remained fiee from attacks of vertigo By sparing the 
cochlear nerve the hearing after operation is preserved unchanged and 
the danger of injuring the facial nerve and the operative risk are rendered 
slight 

Aubry and Ombredanne employ the intracranial section of the 
eighth nerve only for marked vertigo wLich resists other therapeutic 
attempts Of 9 patients operated on, 7 experienced relief from their 
vertigo 

Simonetta reports 2 cases of Meniere’s syndrome in which he 
intended to section the nerve but encountered cystic arachnoiditis of 

75 Leichsennng, E Die Behandlung der Menicreschen Krankheit mit der 
Pilocarpin Schwitzkur, Med Klin 34 1361 (Oct 14) 1938 

76 Ohvecrona, H Ueber Meniere’s Krankheit und ihre chirurgische Behand- 
lung, Schweiz med Wchnschr 68:125-128 (Feb 5) 1938 

77 Aubry, M , and Ombredanne, M Indications et resultats de la chirurgie 
uitracranienne du nerf auditif, Ann d’oto-laryng , October 1938, pp 999-1003 

78 Simonetta, B Sulle indicazioni della resezione della branca vestibolare 
dell’acustico nella vertigme de Meniere, Riv oto-neuro-oftal 15 401-407 (Seot- 
Oct) 1938 
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the posterior fossa and tlie patient was cured without section of the nerve 
He therefore believes that the nerve should be cut only when no changes 
of the arachnoid can be demonstrated 

Smith and White report the unusual combination m the same 
patient of tic douloureux and Meniere s byndrome, the patient having 
experienced her first and only attack of vertigo tt\o weeks before the 
fifth and the vestibular portion of the eighth nerve were divided at a 
single operation with complete and immediate relief of all svmptoms 

Putnam describes a new method ot surgically treating Meniere’s 
syndrome A man of 44 with recurrent vertigo was operated on, the 
intention being to section the eighth nerve Because of technical diffi- 
culties the operation was terminated before the nerve could be exposed 
The symptoms continued At a second operation the dura was elevated 
ovei the aicuate eminence through a subtemporal decompression and a 
bun was used to enter the superior canal A fine wire v\as intioduced 
into the canal anteiioily and a light cutting current applied for fiv^e 
seconds There was no further di/ziness, but because the tinnitus 
persisted the original hole was enlarged, with exposure of the utricle and 
coagulation for a longer period Even this failed to destroy all the hear- 
ing, so the cochlea was exposed thiough the same approach and lightly 
cauterized The hearing ivas finally destro^ ed, but paralysis of the facial 
nerve lasting six weeks occurred, and the tinnitus persisted The patient 
occasionally feels slightly dizzy 

A second patient, a woman of 43 with recurring vertigo following 
acute otitis media unrehev^ed b) the Furstenberg regimen, was also 
operated on through subtemporal decompiession with opening and 
coagulation of the superior canal for fifteen seconds A month later 
there was a severe attack of v'ertigo, so the opposite superior canal 
was operated on in a similar manner Following this there were se^ere 
attacks of v ertigo and hearing tests showed partial but not complete deaf- 
ness m this second, previously w'ell hearing, ear The tinnitus was 
unchanged 

The author concludes that in 2 cases “the seveie attacks of veitigo 
hav^e been done away with by a simple, safe opeiation, which need not 
affect hearing ” 

[Comment The author’s enthusiasm foi this piocedure hardly seems 
justified by his case reports ] 

79 Smith, H M , and White, M Concurrent Tic Douloureux and Meniere’s 
Disease Treated Surgically, JAMA 111 782-783 (Aug 27) 1938 

80 Putnam, T J Treatment of Recurrent Vertigo (Meniere’s Svndrome) 
by Subtemporal Destruction of the Labyrinth, Arch Otolaryng 27 161-168 (Feb ) 
1938 
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Peacock®^ injected alcohol thiough the drum membiaiie and oval 
window in 2 patients with aiiial vertigo, using a needle with a double 
lumen, so that the labyimth was iinsed out After initial symptoms of 
veitigo, function was completely abolished 

Wright®” hist destioyed the labyimth by alcohol injected thiough 
the 01 al Mindow m 1935, but peimanent paiatysis of the facial nerve 
lesulted fiom the excessive amount of alcohol used Since then he has 
reduced the amount of alcohol to 1 minim (0 06 cc ) and m only 1 case 
has he had tempoiary paralysis of the facial neive This piocedure is 
indicated only foi the exceptional patient since lemoval of foci will cure 
the majoiity When the age of the patient piecludes removal of foci 
or when the ^eltlgo results fiom suppuration of the middle ear, 
especially aftei the radical opeiation, the pioceduie is simpler, safei and 
quicker than section of the eighth neive 

The anthoi uses an electric otoscope, a special spi ing-operated syringe 
vith a special tiiggei release and an angled needle, the point of which 
is beveled neaily flat The meatus is cleaned befoie the operation, but 
at the opei ation no pi epai ation is given to the meatus Absolute alcohol 
coloied with methylthionine chloride (methylene blue) is used for the 
injection Light geneial anesthesia is employed The oval window lies 
on a line diawn through the shoit piocess of the malleus at an angle 
of 15 degiees above a line joining the external meatus and the infra- 
orbital iidge, the latter line being maiked by a thin stiip of adhesive 
tape The needle is inserted at the appioximate position of the oval 
window, and fiim piessuie is made in one oi more positions until the 
needle is felt to pass through a thin layei of bone and inward 2 mm 
This should be practiced first on the cadaver In the 1 case of tempoiaiy 
paialysis of the facial nerve the needle evidently entered the facial canal 
instead of the labyrinth, since a sudden contiacture of the facial muscles 
occuired without destruction of the labyimth A week later the operation 
was successfully lepeated 

Following the operation theie are vomiting and veitigo lasting a few 
•iays, the patient being out of bed by the fourth or fifth day There 
have been no infections 

Yearsley repoits 5 cases in which labyi mthectomy was pei formed 
between 1908 and 1933 for vertigo In all 5 cases otitis media had 
occurred pieviously In each case radical mastoidectomy was followed 

81 Peacock, R Alcoholic Labyrinthine Injection Through the Oval Window 
ui the Treatment of Aural Vertigo, Lancet 1 421-423 (Feb 19) 1938 

82 Wright, A J Labyrinthine Destruction in the Treatment of Vertigo b}’- 
fhe Injection of Alcohol Through the Oval Window, J Laryng & Otol 53 
S94-S97 (Sept) 1938 

83 Yearsley, M Operative Treatment of Labyrinthine Vertigo. Lancet 2 
618-619 (Sept 10) 1938 
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by labyiinthectomy The author behe\es that this pioceduie is simpler 
and safei than intracianial section of the eighth neive 

[Comment In summarizing these inteiesting contributions on the 
treatment of Meniere’s disease oi syndiomc — the two terms are applied 
by different authors to the same condition, and there is some question 
in my mind which is preferable — theie is considerable evidence that 
focal infection plays a part in at least some cases, that allergy is a factor 
in otheis and that there may be a few remaining instances in which 
surgical tieatment is required Sectioning the -lestibular neive has 
the advantage of frequently pieseiving the hearing, but it is a majoi 
surgical piocedure not without risk Injection of alcohol through the 
oval window is a simple procedure, which, however, sacrifices what 
hearing remains and which may injure the facial neive Labyrinth- 
ectomy or the subtempoial approach described by Putnam seems to be 
a more extensive opeiation than injection through the oval window, with 
no advantages ] 

122 South Atichigan Avenue 



News and Comment 


INTERNATIONAL COLLEGE OF SURGEONS 

The officers of the United States chapter of the International ^College of Sur- 
geons cordially invite all physicians and surgeons in good standing to their fourth 
annual assembly, to be held in Venice, Fla, Feb 11 to 14, 1940 There is no 
registration fee 

The convention will be under the diiection of Dr Fred H Albee, of New 
York, international pi esident-elect, and Dr Frederick M Douglass, of Toledo, 
Ohio, president of the United States chapter 

For general information please address Dr Fred H Albee, chairman, 57 West 
Fifty-Seventh Street, New York For information about the presentation of 
scientific papers or exhibits, address Dr Charles H Arnold, secretary of the 
scientific assemblj’’. Terminal Building, Lincoln, Neb 
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Ear Complications of Scarlet Fever A L Hovne and R Spveth, J Pediat 

12 287 (March) 1938 

The aural complications of scarlet fever are so frequent and so serious that 
their importance should be appreciated more full}' b} members of the medical 
profession A study was made of the aural complications among 3,564 patients 
with scarlet fever treated at the Municipal Contagious Disease Hospital m Chi- 
cago from July 1, 1934, to June 30, 1935 Tables are presented showing the data 
on the incidence of otitis media among these patients in comparison with similar 
data taken from the literature The incidence of mastoiditis, the number ot 
mastoidectomies done, the mortality, and the complications of mastoid disease in 
the 3,564 cases also are given in tabular form Other tables included in the report 
show the week of onset of purulent otitis media, the incidence according to age 
and the importance of this complication as a cause of death 

The authors suggest certain therapeutic measures which would in all proba- 
bility have a distinct influence on the incidence of otitis media General supportive 
measuies, such as blood transfusions, parenteral administration of fluids, adequate 
diet and effectiv'e sedative therapy, appear to increase the patient’s resistance to 
infections of the middle ear and mastoid klaintcnance of unobstructed nasal 
passages is essential to the prevention of the mechanical spread of septic material 
from the nasopharynx through the eustachian tubes to the middle car Irrigations 
of the throat and gargles arc to be avoided In hospital wards patients with 
uncomplicated scarlet fever should be separated from those with complications, 
and protection from cross infections is essential Care must be taken to resort to 
paracentesis only when necessary, and the operation should be done b} an otologist 
or a competent physician Irrigations of draining ears have not been done at the 
Municipal Contagious Disease Hospital during the past eighteen years, but recent 
reports in the literature on the beneficial action of irrigation with alcohol have 
been encouraging, and the procedure may be useful A strict aseptic technic is 
essential m the care of the draining ear It is suggested that adenoidectom} be 
done on patients with otorrhea, in order to decrease the duration of the aural dis- 
charge and av'oid incriminating mv'asion of the mastoid cells as a cause of pro- 
longed aural discharge Rauh, Cincinnati [Am J Dis Child ] 

Para-Aminobenzenesulfonamide and Its Derivatives in the Treatment of 
Beta Hemolytic Streptococcus Infections of the Middle Ear and M vs- 
ToiD Report of Six Cases in Children C G Flake and B W Cvrev 
Jr , New England J Med 217 1033 (Dec 23) 1937 

Flake and Carey studied the effects of sulfanilamide therapy in 3 patients with 
meningitis, 1 patient with sterile meningitis, 1 patient with a perisinal abscess and 
septicemia and 1 patient with postscarlatinal mastoiditis All the patients recovered 
The cases are reported in detail 

In cases 1 and 2 administration of the drug was started subcutaneously and 
mtrathecally* Sulfanilamide was given orally as soon as the condition of the 
patient permitted In case 3 subcutaneous or intrathecal treatment with sulfanil- 
amide was not given until twenty-four hours after beta hemolytic streptococci were 
discovered in the cerebrospinal fluid, but sulfanilamide was given orally in adequate 
doses during this period 

In case 4 there had been bilateral mastoidectomy and adenoidectomy Three 
days after operation meningitic symptoms occurred The spinal fluid contained 
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2,800 leukocytes per cubic milhmetei (65 per cent polymorphonucleai cells), but 
smeais and cultuies weie negative The tieatment included administiation of 
sulfanilamide and neoprontosil and blood transfusion 

Case 5 is presented to demonstiate the maiked fall in temperature, lapid 
sterilization of the blood stieam and geneial improvement in a child giavely ill 
with acute mastoiditis, pensinal abscess and septicemia aftei simple mastoidectomy 
with exposure of the lateral sinus and institution of therapy with sulfanilamide and 
its derivatives 

In case 6 sulfanilamide was given befoie and after operation 

Gengcnbach, Denver [Am J Dis Child ] 

SULPHONAAIIDE IN THE TREATMENT OF AcUTE MASTOIDITIS V G HORAN and 

S G French, But M J 2 942 (Nov 5) 1938 

These observations were made at the Royal Naval Hospital, Chatham, England, 
and presumably were made on adults However, the woi k pi obably applies equally 
to children, although this is not definitely determined The authors point out that 
there is a seasonal variation in mastoid complications of middle ear disease The 
surgeon of today is apt to adopt an expectant line of tieatment rather than the 
radical one It is important that administration of sulfanilamide be practiced early 
rathei than late On account of this practice it may be that an erior in estimating 
results arises in that many who were expected to have mastoid involvement might 
not have i cached that stage in an}’’ event The argument and statement of experi- 
ence are conservative In spite of the possible sources of eiror in the figuies 
published in the report, the conclusions aie that the incidence of acute mastoiditis 
in the Royal Naval Hospital, Chatham, has been notably reduced and that, since 
the only difference in the treatment of acute disease of the ear has been the intio- 
duction of routine administration of sulfanilamide on admission, it is reasonable 
to suppose that the aforementioned diop in the incidence of mastoiditis is due to 
the use of the drug Theiefore sulfanilamide and the i elated drugs haVe a leal 
place in the treatment of acute suppurative otitis media 

Royster, University, Va [Am J Dis Child] 

Progressive Facial Palsy Produced by Intratemporal Epidermoids G 

Jefferson and A A Smalley, J Laryng & Otol 53 417 (July) 1938 

During the last five years Jefferson and Smalley encountered 6 patients in 
each of whom slowly progressive palsy of the facial nerve was proved to be due 
to an epidermoid lodged within the temporal bone No infection was present in 
any of them, and 3 patients had nevei had otitis media All, however, were deaf 
to a greater or less degree on the side of the palsy, and this fact led to a pains- 
taking investigation of the tempoial bone for a possible causative lesion The 
paralysis of the facial nerve had in each case taken several months to develop and 
was in that respect totally unlike Bell’s palsy The syndrome is related to the 
pure pressuie effect of an epidermoid and not to any septic condition such as 
accompanies the ordinary cholesteatoma JAMA 

Fluid Balance in Meniere’s Disease T Cawthorne and Mary N Fawcett, 

Lancet 2 1404 (Dec 17) 1938 

Cawthorne and Fawcett studied the effect of various intakes of salt and fluid 
on the symptoms of Menieie’s disease in 11 patients All but 1 were affected to 
a greater or less degree by variations in the intake of fluid and sodium chloride 
Any steps taken to favor the retention of fluid within the body resulted in 
aggravation of the symptoms, whereas the reverse was true when excretion of 
fluid was encouraged In 9 cases this fluctuation of the symptoms was accom- 
panied by variation in the hearing capacity, thus, when the symptoms were more 
marked the hearing was worse, and vice versa None of the patients under 
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review tended to letain fluid undulj^, although tliey were all sensitive to \ariations 
in the salt and fluid intake It seems that imperfect functioning of the pressure- 
regulating mechanism of the endolymphatic system places the affected labyrintli 
under the influence of any factors tliat may affect the secretion or absorption of 
endolyinph on that side It is not unreasonable to suppose that an increase of 
the fluid content of the body may favor an increase of the intralabynnthine 
pressure It is recommended that an antiretentional regimen should form part of 
the investigation of e\ery patient with Meniere’s disease JAMA 

A Review' or the Problems of Suppurative Petrositis and or Its Surgical 
Treatment, Together with an Outline or the PROPII^LAMS and Treat- 
ment or Otitic Meningitis D G Carrutiiers, M J Australia 2 644 
(Oct IS) 1938 

Carruthers feels that inasmuch as a high percentage of patients wlio die of 
otitic meningitis are found at autopsy to have suppurative foci m tlie petrous 
pyramid with evidence of direct extension to the meninges, the piiysician must 
always consider the possibility of such foci in any case of suppuration of the 
middle ear in which recovery is not taking place Petrositis is a comparatively 
late complication of acute otitis media and may become manifest even after mastoi- 
dectomy The first sy mptom is pain or aching in the orbit, face, forehead or parietal 
region on the affected side Latency is not uncommon when pus first escapes into 
the meninges The second sy'mptom is a profuse or moderately' profuse purulent 
discharge, especially one that persists or returns after the mastoid cells have been 
exenterated The third symptom, paralvsis of the sixth nerve (Gradenigo’s syn- 
drome), IS not as common as was formerly taught Low grade pyrexia is common 
Transient facial weakness, slight vertigo and nystagmus may be present Careful 
and repeated roentgenographic examination may be of great diagnostic help In 
interpreting typical signs and symptoms one may have to exclude sphenoid sinu- 
sitis, thrombosis of the superior petrosal or cavernous sinus and labyrinthitis The 
operative technic developed by Kopetzky' and Almour and Lempert is described 
In treating the various deep-seated complications of otitis media the surgeon must 
always watch for signs of early meningitis — any increase in the number of cells 
in the cerebrospinal fluid and any disturbance m the normal relation of the lactic 
acid, carbon dioxide, hydrogen ion concentration and chloride content of the blood 
and cerebrospinal fluid Once meningitis has occurred, treatment consists m (1) 
surgical drainage of the feeding focus in the temporal bone, (2) administration of 
specific antiserum, (3) transfusion of a small amount of whole blood every one 
or two days and (4) administration of sulfanilamide in large dailv doses (from 
0 2 to 0 25 Gm ) per kilogram of body weight 

Gonce, Madison, Wis [Am J Dis Child] 

Septic Meningitis Report of Case G L M Scholefield, New Zealand M J 
37 35 (Feb) 1938 

The patient, a man 24 years old, was thrown from a motorcycle on March 29, 
1937 He was unconscious for a few minutes and then went home He remained 
away from work for one week, during which time frontal headache developed 
Physical examination and roentgenograms showed no abnormality, and he signed 
a release from the hospital after eight days, only to return on April 13 with 
severe headache, pain in the neck and behind the eyes, photophobia and fever 
Examination showed stiffness of the neck and Kernig’s sign on both sides 
Lumbar puncture revealed opalescent spinal fluid The cell count was 1,050 (mostly 
polymorphonuclears) , the globulin test was markedly positive Organisms were 
not seen on smear or culture The right mastoid was opened and appeared normal, 
but in the roof of the antrum an old clot was found The dura appeared thick 
It was incised, and free pus was obtained from beneath the temporal lobe This 
was drained, and thereafter the patient slowly recovered, being given neoprontosil 
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intramuscularly daily for eleven days and prontosil tablets (form not stated) by 
mouth Cultures of the spinal fluid were negative throughout No mention was 
made of culture of mateiial from the abscess 

Mulherin, Augusta, Ga [Am J Dis Child ] 

Intracranial Complications of Ear Disease J P Stewart, Practitioner 

141 603 (Nov) 1938 

Suppuration occurring in the cleft of the middle ear may give rise to ciippling 
disabilities, such as severe deafness, but it is only when suppuration extends beyond 
these boundaries that there is danger to life The intracranial complications which 
follow acute and chronic suppuration aie considered jointly, but there are certain 
distinctions In acute infections the complications tend to be diffuse, and in 
chronic cases more circumscribed, in their initial stages Thus in chronic cases 
initial circumscribed meningitis and delayed generalized meningitis and sinus 
thrombosis occui Better results from treatment in the chronic cases might there- 
fore be expected, and they do, in fact, occur 

This excellent article should be read in full 

Gelston, San Francisco [Am J Dis Child ] 

The Deaf Child P Franklin, Practitioner 141 615 (Nov) 1938 

A most interesting part of this article is that relating to mechanical aids to 
teaching the deaf 

Noises and speech sounds are communicated to the child by two types of 
electrical amplifiers (1) electroacoustic, (2) electrovibratory The electro- 
acoustic apparatus is used to apply stimulation to the natural auditory channel 
It IS designed to produce sound through a microphone, either from the human 
voice or from gramophone records Ear phones are applied to the ears The 
electrovibratory apparatus is used to transmit vibrations to the finger tips These 
rest on a delicately vibrating metal plate or vibrating cork By analogy the finger 
tip serves as the ear and the vibrating plate or cork as the ear phones 

The children are divided into two groups (1) those who have some remnant 
of auditory perception , (2) those who have no auditory perception and are 
therefore trained to receive the impression of sound or human speech through a 
substitute sense — ^touch, or the vibrotactile sense In either group the child is 
encouraged to watch the teacher of speech form words His attention is drawn to 
the appropriate toy, picture or letter spoken In this way education is assisted as 
it would be in a normal child 

With reference to the sensory mechanism for feeling vibration, several writers 
have suggested an analogy between touch and hearing Touch has been described 
as primitive hearing which in the course of evolution has been taken over by a 
specialized organ — ^the ear — for appreciating vibrations of a limited range — the 
human range of hearing Experience with the speech training of deaf-mute chil- 
dren by touch supports the idea of a fundamental relation between the two senses 
The use of touch is not new For centuries deaf-mute children have been placing 
their fingers on the teacher’s larynx to feel the vibrations of vocal sounds 

Emphasis is placed on preschool training, which at first is carried out indi- 
vidually and later in small groups 

Gelston, San Francisco [Am J Dis Child ] 

Tuberculous Otitis Media R B Lumsden, Tr Med-Chir Soc Edinburgh, 
1938, p 193 , m Edinburgh M J , October 1938 

The clinician presented a boy who had entirely recovered from an extensive 
radical mastoidectomy for tuberculous disease of the middle ear and gave the 
opinion that such otitis media is not rare, as he had observed several cases of it 
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When a child suffers from an aural discharge that is resistant to treatment, 
tuberculosis should be thought of, and on repeated examination of the discharge 
tubercle bacilli may be found Ncrr, Kansas Cit>, Mo [Am J Dis Child] 

Tre\tment of Purulent Streptococcic Meningitis by Sulfanilamide 
R Martin and A Delaunay, Ann med -chir 3 86 (March) 1938 

Purulent meningitis caused by organisms of the streptococcus group is rela- 
tn ely rare, and the cases constitute only about 6 per cent of all cases of meningitis 
In most of the cases the disease is secondary to infectious processes m the ears or 
nose The mortality \arics from 97 to 100 per cent Recently, the use of sulfanil- 
amide has been followed by recovery in cases of meningitis of this type Large 
doses, up to 0 5 Gm every tv o hours, have been given, followed by gradual 
diminution of the dose to 4 and then to 3 Gm dailj In infants a dose of 0001 
Gm per kilogram of body weight has been used In certain cases intraspinal 
administration is advisable, the authors ad\ocate the use of from 10 to 20 cc of 
an 0 8 per cent solution dailj', accompanied by drainage of the cerebrospinal fluid 
In all cases in which the meningitis is secondary to a localized infectious process, 
there should also be surgical intervention 

DeJong, Ann Arbor, Mich [Arch Neurol &. Psichiat] 

Otologic Relations to D\senter\ in Infancy B Galcsik, Orvosi hetil 
82 128 (Feb 5) 1938 

In every case of dysentery an otoscopic examination was made, and if mastoidal 
empyema was suspected an operation was immediately made, witli the infant under 
local anesthesia This antrotomy was made e\en in cases in whicli the otoscopic 
examination did not show pathologic changes In few cases was a healthy antrum 
found Up to the years 1930-1932 these operations were rarely performed, and 
the mortality was 42 to 45 per cent From 1933 on, when this operation became 
the rule, the mortality fell to 22 per cent Galcsik thinks that in this great improve- 
ment, apart from the progress in internal treatment, intensive otologic treatment 
plays a great role Gottche, Budapest, Hungary [Am J Dis Child] 


Pharynx 

Perioesophageal Abscesses The Importance of Early Surgical Inter- 
ference Westley M Hunt, Ann Otol , Rhm & Laryng 48 128 (March) 
1938 

The author reports cases and discusses infection of the mediastinum in the 
cervical region following rupture of the esophagus He believes that this con- 
dition occurred many times prior to the advent of roentgenography and bron- 
choscopy and not bing recognized was diagnosed as pneumonia or cancer 

Rupture of the esophagus may be caused by (1) foreign bodies, through imme- 
diate perforation, slow erosion or perforation on removal , (2) instrumentation , 
(3) spontaneous rupture with malignant growths 

Periesophageal abscesses in the cervical region are easily observed, and the 
surgical approach is easy First confined to the area between the esophagus and 
the prevertebral fascia or the esophagus and the trachea, they may descend later 
The diagnosis is made by (1) the suspected or observed perforation, (2) marked 
collapse of the patient at the time of perforation, (3) pain, tenderness and swell- 
ing, (4) inability to swallow, (5) absence of dyspnea unless pneumothorax has 
occurred, (6) increased leukocytic count — up to 23,000, (7) sudden rise of tem- 
perature, (8) roentgen evidence of widening of the prevertebial or post-tracheal 
space, and (9) emphysema 
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Hunt reports Lore’s finding that fluid between the esophagus and the trachea 
tends to point in front of the caiotid sheath and anterior to the sternocleidomastoid 
muscle Fluid in the prevertebial space tends to point behind the carotid sheath 
and postenoi to the sternocleidomastoid muscle Lore pointed out also that 
anterior infections fiist show tenderness anteiior to the sternocleidomastoid muscle 
and posterior infections posterior to it 

The incision for anterior appioach is along the median border of the steino- 
cleidomastoid muscle at the level of the sixth cervical vertebra The incision is 
earned downward, the muscles and the carotid sheath are retracted, the middle 
tliyroid vein and the inferior thyroid artery ligated and the thyroid gland retracted 
The abscess is opened by blunt dissection, with frequent use of suction Drains 
are inserted The approach on the right side is easier and safer, as the dome of 
the pleura is lower, the esophagus being in contact with the pleura only in the 
middle The thoracic duct is avoided on the right aLo Care should be taken to 
pack off the fascial spaces down to the vertebral column in an effort to prevent a 
downward spread of infection If the infection has already passed below, a drainage 
tube IS carefully inserted behind the esophagus to this area 

In the posterior approach the incision is behind the stei nocleidoniastoid muscle 
opposite the abscess, and the abscess is approached by blunt dissection behind the 
carotid sheath The only structure to avoid here is the cervical ganglion, which 
IS attached to the pievertebral fascia The brachial plexus is avoided by keeping 
above the omohyoid muscle 

The following conclusions are reached 1 A feeding tube should be placed in 
the esophagus in any case of known or suspected rupture 2 Daily roentgen 
examination should be done 3 Any rise in temperatuie or white blood cell count, 
pain or roentgen evidence calls for immediate incision and drainage 4 Intra- 
esophageal treatment should be used only in most carefully selected cases S It 
may be better surgical technic to open and pack off any esophageal rupture before 
abscess has developed 

Twenty cases weie analyzed and a number reported In 16 of the 20 the patient 
was operated on, with 12 recoveries and 4 deaths In 4 treatment was through the 
esophagus The 4 deaths were in cases in which external drainage had not been 
established y Miller, Philadelphia 

Foreign Body in the Upper Esoph\gus tor Five Months M C Myerson, 
Niew York State J Med 38 885 (June 1) 1938 

A white girl aged 6 years complained of severe pain in the region of the upper 
part of the spine posteriorly About five months previously she suffered from 
pain and discomfort in the throat At that time she visited several dispensaries, 
without relief Because of the localized symptoms, a roentgen study was made, 
a jackstone was found lodged in the upper part of the esophagus The tracheo- 
esophageal wall was markedly swollen, and it was necessary to insert a flexible 
tube into the trachea before an esophagoscopic examination could be made The 
foreign body was removed successfully, and the child made a good recovery 

Pam and discomfort in the throat of a child should suggest the presence of a 
foreign body The same is true of pain in the region of the spine 

Aikman, Rochester, N Y [Am J Dis Child ] 

Massive Collapse of Lung Following Tonsillectomy Recovery R W B 
Ellis, Proc Roy Soc Med 31 772 (May) 1938 

A girl aged 9 years had suffered from asthma between the ages of 3 and 8 years 
In December 1936 she had an attack of follicular tonsillitis and subsequently com- 
plained several times of sore throat In April 1937 she was admitted to the 
hospital for tonsillectomy, on examination mucopus was found under the left 
middle turbinate and a roentgenogram showed well marked root shadow s only Ton- 
sillectomy w'as performed and iodized poppj’-seed oil injected into the maxillarj 
antrums The operation w^as apparenth unci entful, and bleeding w'as not excessn e 
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On the next day, the temperature rose, and the child appeared acutely ill Movement 
ot the right side of the chest was diminished There was dulness on percussion 
The breath sounds were almost completely absent over the right lung Ihese signs 
continuea unchanged for tlirec days, when the general condition impro\cd Roent- 
gen study showed massive collapse of the right lung, with displacement of the 
heart and mediastinum to the right Roentgen examination repeated a few days 
later showed expansion of the upper and the middle lobe and still a few da 3 ’s 
later reexpansion of the whole of the right lung, with the heart in the normal 
position The patient was discharged from the hospital well and free from anj 
abnormal physical signs Williamson, New Orleans [Am J Dis Ciiiid] 

Tubercuiosis of the Hard Palate M Langlois, Bull Soc de pediat do Pans 
35 690 (Dec) 1937 

A lesion developed on the hard palate of an infant 2 months old The left 
cervical glands were enlarged The patient was admitted to the hospital at the 
age of 4 months A biopsy of tissue from the hard palate was made and tuber- 
culosis diagnosed Later, in pus aspirated from a cervical gland, tubercle bacilli 
were demonstrated The tuberculin test w'as pcsitne No mention is made of a 
roentgenogram of the chest The infant died of tuberculous meningitis following 
pertussis at the age of 10 months No contact with anj person w’lth open tuber- 
culosis was established The infant had been fed unpasteurized, unboiled milk from 
tuberculous cows Benjamin, Montreal, Canada [Am J Dis Child] 

Demonstration of Pneumococci in the Throats of Normal Ixfvnts and of 
Infants with Pneumonia or Infection or the Upper Respiratort Tract 
S Narasaki, Acta paidiat japon 44 1036 (July) 1938 
Pneumococci were found in the throats of 9 2 per cent (summer) and 2 6 per 
cent (winter) of all normal infants In infants suffering from grip the frequenej’^ 
was 16 per cent, in those with bronchitis, 29 2 per cent and m those with pneu- 
monia, 43 3 per cent These observations prove that with the progress of the dis- 
ease the frequency of positive cultures increases The majority of diplococci 
belonged to type IV Pneumococci were found in the throats of infants under 
1 year of age as frequently as in the throats of older children 

Kato, Chicago [Am J Dis Child ] 


Larynx 

Laryngeal Diphtheria P Bayer, South African M J 13 47 (Jan 28) 1939 
Bayer reports on a study of 1,291 patients with diphtheria admitted to the Fever 
Hospital, Johannesburg, South Africa, from 1930 to 1937 Of these 242 had 
laryngeal diphtheria and 124 required tracheotomy The incidence of diphtheria 
in Johannesburg is less than 100 cases per hundred thousand of population, whereas 
that in Great Britain is 140 to 160 per hundred thousand Diphtheria is almost 
unknown in children under 6 months of age and uncommon in those under 1 year 
Its frequency then increases rapidly, reaching a maximum in children between the 
ages of 1 and 2 years Thereafter it declines slowly and in children beyond the 
age of 8 becomes distinctly rare The majority of patients have a temperature of 
101 to 102 F , higher temperatures are uncommon In at least 25 per cent of 
cases of faucial diphtheria a positive diagnosis can be made immediately from 
direct examination of a smear In about 85 per cent of cases of faucial diphtheria 
culture of swab material is positive after twenty-four hours, and in 95 per cent 
It IS positive after forty-eight hours In regard to laryngeal diphtheria, however, 
after tracheotomy cultures from swab material taken from membrane found at 
operation or from the trachea itself are positive in only 60 per cent of cases When 
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the patient was not tracheotomized, swab material ga\e positive cultures in only 
50 per cent of cases Faucial • diphtheria occurs in over half the patients with 
laiyngeal diphtheria and is an additional help in diagnosis The results of trache- 
otomy in Johannesburg, with a mortality of 33 per cent, are good in comparison 
with those of tracheotomy elsewhere but not as good as those of intubation 
Whether tracheotomy or intubation is done, the mortality is exceptionally high 
in children under 2 years of age Although in very young children intubation 
gives better results, in older children tracheotomy gives slightly superior results 
To a patient with acute streptococcic laryngitis, tracheotom}’' usually does not 
bring that intense relief from dyspnea that it gives to a patient with diphtheria 
The prognosis m cases of diphtheria must be guarded Of 41 deaths, 21 were due 
to spread of the diphtheritic process into the trachea and lungs, 13 to cardiac 
failure from shock and toxemia and 5 to bronchopneumonia The complication of 
bronchopneumonia is by no means always fatal, of 13 patients only 5 died The 
first essential in treatment is to regaid laryngeal obstruction in a child as diph- 
theritic until It IS proved otherwise With faucial involvement a large dose of 
antitoxin, as much as 50,000 units, should be given Experience is the best aid 
in deciding whether to perform a tracheotomy and when Tracheotomy performed 
after intubation carries a frightful mortality The author prefers low tracheotomy 

Gonce, Madison, Wis [Am J Dis Child] 

Congenital Laryngeal Stridor D N Nicholson, Tr Med -Chir Soc Edin- 
burgh, 1938, p 191 , in Edinburgh M J , October 1938 

Nicholson presented an infant of 6 months with congenital laryngeal stridor, a 
usually harmless type of noisy inspiration, which alarms the parent The stridor 
IS at Its maximum at about the sixth month of life, having become louder as the 
child got stronger It slowly wanes, to disappear by the end of the second year 
The child is not disturbed by the stridulous condition Congenital webbing and 
papilloma must be ruled out in the diagnosis 

Neff, Kansas City, Mo [Am J Dis Child ] 

Clinical, Anatomopathologic and Bacteriologic Study of Two Cases of 
Acute Stenosing Laryngotracheobronchitis, Chevalier Jackson Type. 
P Rohmer and C Oberling, Bull Soc de pediat de Pans 36 242 (April) 
1938 

Two girls, 6 years and 11 months old, respectively, died of acute suffocative 
tracheobronchitis Necropsy confirmed the diagnosis Abundant mucofibrmopuru- 
lent exudate completely obstructed the air passages in many places In the older 
child the trachea and bronchi showed the most involvement, while in the j’-ounger 
one the small and medium-sized bronchioles were affected, and there were a few 
scattered areas of bronchopneumonia In the latter case cultures made from the 
interior of the lung gave giowths of Staphylococcus albus. Streptococcus haemolj^- 
ticus, Friedlander’s bacillus and a gram-negative bacillus of the colon group which 
did not ferment maltose Experiments with the strain of Friedlander’s bacillus 
which was isolated showed it to be virulent for mice 

Benjamin, Montreal, Canada [Am J Dis Child ] 


Nose 

Nasal Septum Surgery in Children M H Cottle, Illinois J 75 161 
(Feb) 1939 

After a discussion of the histologic aspects, causes, s 3 mptoms and treatment of 
deviations of the nasal septum, Cottle concludes that frequenth nasal obstruction 
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and chronic discharge are the result of septal deviation, that often nonsurgical 
treatment is needed and is adequate, that occasionally surgical measures are indi- 
cated and that the type of operation which is appropriate to an adult is unneces- 
sarily radical for a child in all but the rare instances of extreme deformitj 

Bmibour, Peoria, 111 [Am J Dis CmiD] 


Sinusitis in Children E C Mitchell, JAMA 112 207 (Jan 21) 1939 
Sinusitis in children presents a favorable outlook for recovery and development 
of the sinuses if the condition is cared for early Early recognition of the etiologic 
nature is important, especially if this is allergic The treatment varies with the 
stage of the disease, it is outlined for the acute, subacute and chronic stages The 
condition should be followed by roentgen examinations and observations for foci 


of infection 


Heersma, ICalamazoo, Mich [Am J Dis Child ] 


Paranasal Sinuses in Children A Bowen-Davies, Proc Rov Soc Med 
31 1411 (Oct) 1938 

Bowen-Davies made a routine examination of 55 children between the ages of 
5 and 14 years A roentgenogram was taken , the nose was cocainized and 
swabbed, and both antrums were punctuied The washings were cultured and 
the antrums filled with iodized poppyseed oil, 40 per cent Further roentgenograms 
were taken at once and at intervals of a week or so until the antrums were clear 
of iodized oil The volume of iodized oil and the time it took to disappear were 
reeorded Organisms were found in the antrums of 23 patients and mucopus in 
the nose of 19 Cultures of the mucopus from 6 of these proved to be sterile The 
organisms found in the antrums, both those in which the mucopus was infected 
and those in which it was sterile, were similar to those present in the nose Five 
tables are given, listing the organisms found in the various cases, together with a 
series of roentgenograms showing the progress of the evacuation of the iodized 
oil In all cases improvement followed the injection of iodized oil, not only in the 
clinical condition of the patient but also in the roentgenographic appearance of 
the antrums Local treatment is of established value, and the removal of tonsils 
and adenoids may be advisable An abundance of fresh air and an adequate diet, 
with a plentiful supply of vitamins may do a great deal to prevent sinusitis in 
children Williamson, New Orleans [Am J Dis Child] 


A Case of Acute Frontal Sinusitis Terminating in Death Statistical 
Studies Soji Shimizu, Oto-rhino-laryng 12 18 (Jan ) 1939 

In a 19 year old barber purulent sinusitis on the right followed a cold A w'eek 
later edema developed over the right side of the forehead and the right upper 
eyelid, the patient had a headache and a septic temperature In ten dajs he was 
hospitalized with a diagnosis of frontal sinusitis on the right With the patient 
under local anesthesia a classic incision was made for opening of the frontal sinus 
About 30 cc of thick pus was evacuated from the subcutaneous tissue, but the 
abscess did not have an apparent connection with the frontal sinus Closer exam- 
ination revealed that the periosteum was lacking over the right orbital nm The 
anterior plate of the frontal bone did not show any marked change other than acute 
congestion and a suggestion of slight softening The mucous membrane of the 
sinus was hyperemic, particularly over the area where the periosteum was lacking 
The cavity contained a large amount of thick, brownish pus The frontal nasal duct 
was patent The operation ended with exenteration of the anterior ethmoid cells 
The exciting organisms were Streptococcus haemolyticus and Diplococcus pneu- 
moniae The septic temperature continued after the operation, and the patient died 
on the ninth postoperative day, of bronchopneumonia 
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The writer leviewed 47 cases of fiontal sinusitis, acute and chronic, in the 
Japanese literature The incidence among males was ,69 per cent, the condition 
being moie common among the young and middle aged and occurring more fre- 
quently on the left than on the right In most cases there was acute exacerbation 
of a chronic condition The acute condition was complicated by subcutaneous 
abscess of the forehead and oibital abscess, the chronic, by subcutaneous abscess 
and optic neuritis Bony fistula of the frontal sinus occurred m the anterior oi 
posterior table in 3 cases, in the supeiior wall of the orbit in 2 and in the ethmoid 
plate m 6 The mortality was 8 5 per cent Hara, Los Angeles 


Miscellaneous 

Intravekous Injection of Hypotonic Salt Solution Containing Sulfanil- 
amide FOR Streptococcic Meningitis G M Retan, Am J Dis Child 
56 483 (Sept) 1938 

In experiments on monkeys, planned to determine whether giving sulfanilamide 
intravenously has the advantage of increasing the concentration of the drug in 
the cerebrospinal fluid. Retan observed that when physiologic solution of sodium 
chloride containing sulfanilamide is given to monkeys intravenously the concen- 
trations of sulfanilamide are greater in the blood than in the cerebrospinal fluid 
When a hypotonic solution of sodium chloride containing sulfanilamide is injected 
intravenously, the concentrations during the first injection are the same as with 
the physiologic solution However, if the injection of a hypotonic solution is 
repeated on the second day there occurs a shift to a higher percentage of sulf- 
anilamide in the cerebrospinal fluid than is contained m the blood A similar 
shift to a higher concentration in the cerebrospinal fluid than in the blood can be 
produced by giving the drug by rpouth in solution or in capsules prior to the 
intravenous injection of a hypotonic splution of sodium chloride The shift depends 
on the presence of sulfanilamide in the tissues of the body and the intravenous 
introduction of a hypotonic solution of sodium chloride containing sulfanilamide 
The author is not in a position to know what result he would have obtained m his 
case of hemolytic streptococcic meningitis had he given sulfanilamide by mouth 
and by subcutaneous injection without using injections of hypotonic solution of 
sodium chloride containing sulfanilamide There was prompt subjective and 
objective improvement within an hour after the beginning of each intravenous 
injection The doses of sulfanilamide used in the intravenous solution (from 6 to 
10 Gm 111 twenty-four hours) were unnecessarily large An alkaline powder, of 
calcium carbonate and sodium bicarbonate, was given at intervals of four hours 
The rate of injection most successfully used is 10 cc of solution each hour per 
pound of body weight A 0 375 per cent solution has been found to be most 
effective Treatment for five hours with several hours of rest between treatments 
IS advised Cerebrospinal fluid is released from the lumbar puncture needle 
during the intravenous injection for the purpose of relieving increased intracranial 
pressure If the fluid is under considerable pressure and is spurting from the 
needle, it is wise to drain from 5 to 10 cc during half an hour If the fluid is 
dripping rapidly, less than this amount should be drained If the fluid emerges 
from the needle by a slow drop the stylet should be replaced at once without 
diaining any fluid JAMA 

Diphtheritic Involvement or the Lips, with Absence or Signs in the Nose 
AND Throat H J Lavender and J B Squires, J A kl A 111 915 
(Sept 3) 1938 

A 10 year old Negro girl had a granular membranous lesion on the lower lip, 
which had developed twelve days after hospitalization for a severe burn Cultures 
of material from the throat ^\ere negative until eleven daj^s later The history of 
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the case is given, the only one e\er to have been reported in \vhich diphtheria of 
the lip (and of the cheek, gums and alveoli as well) was present without the 
organisms being found in the throat 

IIeersma, Kalamazoo, Mich [Am J Dis Child ] 

Persistent Anosmia Following Zinc Sultate Nasai Spraving F F Tisdall, 
A Brown and R D DEPRins, J Pediat 13 60 (July) 1938 

During the outbreak of poliomyelitis in Toronto in 1937 tlie zinc sulfate nasal 
spray for prophylaxis was used on a group of 4,713 children from 3 to 10 j^ears 
of age These children received two sprayings ten to twelve days apart, and 520 
additional cliildren of the same range of age received one spraying The treat- 
ments were conducted m special clinics by otolarjmgologists Not more than 
25 per cent of the children experienced temporary anosmia Few, if any, reported 
subsequently to the various hospital clinics complaining of persistent anosmia 
Thirty-two otolaryngologists reported on the children treated b\ them in private 
practice At the end of two months 36 children complained of anosmia, with or 
without disturbance of taste, and at the end of sin months 52 reported anosmia 
The complaint of persistent anosmia occurred more frequently among older chil- 
dren, only 5 under 10 years of age were reported as having anosmia at the end 
of two months and only 1 under that age at the end of sin months Persisting 
disturbance of taste and smell was noted in 11 patients who received only one 
spraying and in 39 to whom two spraj'ings were given Of the 52 persons who 
had disturbances of smell and taste, some suffered marked loss of smell and 
in others smell w^s returning Some complained of unpleasant odors and others 
of a distorted sense of smell The persistence of a disturbance in smell and taste 
after a period of sin months is difficult to explain on the basis of persistence ot 
inflammation of the olfactory mucous membrane causing mechanical blocking of 
the olfactory area The effect of a 1 per cent solution of zinc sulfate on the 
mucous membrane of the human being should be carefully studied to determine 
whether persisting disturbance of smell and taste may be due to injury of the 
olfactory area Rauh, Cincinnati [Am J Dis Child] 

Sulfanilamide in the Treatment of Acute Infections of the Central 
Nervous System J B Neal, E Appelbaum and H W Jackson, M Oin 
North America 22 1419 (Sept) 1938 

The v'alue of sulfanilamide in the treatment of virus diseases is problematic 
Also, Its value in the treatment of meningitis due to the staphylococcus, the 
influenza bacillus or the nonhemolytic streptococcus is doubtful The pneumo- 
coccus likewise seems resistant to sulfanilamide since, of 25 persons with pneumo- 
coccic meningitis in whom it was emploj^ed, only 4 recovered While the 
» experience of the authors with sulfanilamide in the treatment of meningococcic 
meningitis has been limited and the fatality high, they believe that it has a 
favorable effect onhihe disease and may well replace intrav^enous use of serum in 
cases of meningococcemia with or without meningitis Most encouraging results 
were obtained in the treatment of meningitis due to infection with the hemolytic 
streptococcus Earlier, during more than twenty-six years, the authors observed 
274 cases of the various forms of streptococcic meningitis, recovery occurred in 
only 15 cases, 9 of which were definitely cases of infection with the hemolytic type 
of streptococcus Since 1937 they have treated 19 patients with sulfanilamide, with 
14 recoveries and 5 deaths 

The preparations used were neoprontosil given intramuscularly, sulfanilamide 
given orally and at times an 0 8 per cent solution of sulfanilamide crystals given 
intraspinally As a rule, 5 cc or less of neoprontosil was given to younger chil- 
dren and 10 cc every four hours to older children and adults In addition, from 
5 to 15 grams (0 3 to 10 Gm ) of sulfanilamide was given by mouth every six 
hours This combination seems to be more effective than either preparation alone 
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The advantage of giving the drug intraspinally is open to question The large 
doses advocated by some do not seem to be necessary The authors emphasize 
that in the treatment of meningitis caused by the hemolytic streptococcus it is 
of great importance to remove the primary foci of infection 

Eugene H Smith, Ogden, Utah [Am J Dis Child] , 

Treatment of Pneumococcic Meningitis M Finland, J W Brown and 
A E Rauh, New England J Med 218 1033 (June 23) 1938 

Of 99 patients with pneumococcic meningitis, none recovered except 6 of the 
10 who were treated with sulfanilamide alone or with serum The procedure 
adopted was as follows 1 Complete and frequent drainage of the spinal fluid was 
carried out 2 Continuous large doses of sulfanilamide were given by mouth or 
by subcutaneous injection, if necessary, immediately The optimal dose has not 
been determined Sodium bicarbonate was given with each dose 3 The pneu- 
mococcus was identified as rapidly as possible, and sufficient specific antipneumo- 
coccus serum was given intravenously to establish a balance of antibody in the 
circulating blood 4 Moderate intake of fluid was maintained S About two 
hours after a reasonable dose was given, blood was withdrawn, and the serum was 
separated 6 At the time of the next lumbar puncture this serum was given intra- 
spinally (from 5 to 10 cc ) 7 Lumbar punctures were repeated until the fluid 

was normal The frequency was determined by the initial pressure of the fluid 
and its cellular and protein contents 8 After the first week of sulfanilamide 
therapy, if anemia developed transfusions were given and were repeated as neces- 
sary until the use of the drug was discontinued (after from seven to fourteen days, 
at which time the spinal fluid was sterile) Such procedures serve to insure a 
balance of antibody in the blood stream and to control the bacteremia They 
should, in most instances in which the sulfanilamide effectively reduces the infec- 
tion, provide an adequate amount of antibody and complement in optimal propor- 
tions and in a medium which is likely to give the least local or general reaction 
and the greatest antibacterial effect JAMA 

Vertigo Its Neurological, Otological, Circulatory, and Surgical Aspects 

W Russell Brain, Brit M J 2 605 (Sept 17) 1938 

Brain points out that vertigo may arise as a result of disturbances of function at 
various levels of the nervous system His classification includes (1) psychogenic 
vertigo, (2) vertigo due to cortical disturbances, (3) vertigo of ocular origin, (4) 
vertigo of cerebellar origin, (5) vertigo due to lesions of the brain stem, (6) ver- 
tigo due to lesions of the eighth nerve and (7) aural vertigo An analysis of 
41 cases indicates that the average age of onset is 49 years Brain believes that 
focal sepsis is the most important etiologic factor Most patients respond well to 
some form of medical treatment, but surgical division of the vestibular fibers of the 
eighth nerve occasionally is necessary 

Echols, New Orleans [Arch Neurol & Psychiat ] 

A Simple Method of Bronchography for Children N M Jacoby and 
G Khats, Lancet 2 191 (July 23) 1938 

If iodized poppyseed oil 40 per cent is introduced into the pharynx of a child 
under general anesthesia it must enter the trachea In 34 cases this principle has 
been applied to bronchographic study, the children being anesthetized with avertin 
with amylene hydrate and ether and the oil injected into the pharynx through 
the mouth with a syringe and cannula The method has been found to be satis- 
factory and free from danger 

The child is given a course of postural drainage for several days before 
bronchographic study is attempted The only thing to be guarded against at the 
time of bronchographic examination is the collection of iodized oil between the 
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cheek and gums, but this will not happen if the point of tlie cannula is kept close 
to the posterior pharj'ngeal wall The amount of iodi7cd oil to be used vanes with 
the size of the child, but the authors have nc\er used less than 3 or more tlian 
8 cc for each side 

The child is kept in the semisittmg position for about half a minute after the 
injection, he is then laid down on his back, his side or his face, depending on 
which lobe it is desired to fill In many cases he is laid consecutnclj m all posi- 
tions An interval of two to three minutes must be allowed to elapse between 
injection of the iodized oil and the taking of roentgenograms 

The induction of general anesthesia in children who already ha\c pulmonary 
lesions may appear to be contraindicated, but the authors believe that this objection 
IS more theoretic than actual On rare occasions general anesthesia is contra- 
indicated LA^G^rA^’N, New' York [Am J Dis Ciiiid] 

Purulent Meningitis Cured bv Suleanilamide Discussion on the Nature 
AND Possible Relapse oe Streptococcic Meningitis R Martin and A 
Delaunay, Bull Soc de pcdiat de Pans 36 107 (Feb) 1938 

A boy 8j4 years old had streptococcic meningitis, from which he recovered 
after oral administration of sulfanilamide Seven months after tlie onset of this 
disease purulent meningitis developed a second time, associated with rhinopharyn- 
gitis No bacteria were demonstrated m smears or cultures of the spinal fluid 
during this recurrence of meningitis, but it is believed that the infection which 
was shown to be responsible the first time remained latent and later flared up, 
causing a recurrence of meningitis The patient was again given sulfanilamide by 
mouth and again recovered 

Blnjajiin, Montreal, Canada [Am J Dis Child ] 

Ocular Symptoms IN Epipharvngeal Tumors Report or Cases E Custodis, 
Klin Monatsbl f Augenh 101 49 (July) 1938 

In an introduction Custodis explains the importance of tumors of the epi- 
pharynx by the proximity of this organ to the base of the skull and the sphenoid 
bone The observation of 4 cases prompts him to draw the following conclusions 
Benign as well as malignant tumors of the epipharynx may produce disturbances 
of the sensory, motor and sympathetic nerve fibers connected with the eye While 
the malignant neoplasms of the epipharynx may be characterized by a certain 
complex of symptoms, the benign tumors manifest themselves in various clinical 
forms Unexplained disturbances of the eyes and of the nerves supplying the orbit 
should prompt an examination of the epipharynx by the rhinologist Roentgeno- 
graphic examination may facilitate the diagnosis The characteristic changes pro- 
duced by a tumor of the epipharynx can be recognized in the axial view of the 
base of the skull and on anteroposterior exposure of the sloill 

K L Stoll [Arch Ophth ] 
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Nasal Sinusitis and Asthma A Thesis Presented by Dr Francis M 
Rackemann, and Dr Francis L WEiLLE.f Boston 

In a recent paper on “Intrinsic Asthma,” one of us (Rackemann, F M 
Intrinsic Asthma, J AUeigy, to be published) presented the reasons for thinking 
that asthma might have a cause different from allergy Certainly there are cases 
in which it IS quite impossible to show a cause which is allergic in the ordinary 
sense Whereas allergy is often an adequate explanation of asthma, there is 
reason to think that it is only one of several causes which can precipitate the 
asthmatic syndrome 

The relation of the nose and throat to asthma is important for two principal 
reasons 1 Lesions of the sinuses and polypi in the nose are so common as 
'almost to be expected in cases in which asthma has become severe 2 In the 
presence of a lesion, it is always tempting to both physician and surgeon to advise 
radical operative treatment, in spite of abundant evidence that results are not 
often good Let us reiiew the knowledge of this subject briefly 

There are three ways in which disease of the paranasal sinuses can theoretically 
cause asthma First, chronic inflammation can give rise to an exudate w'hich drips 
down the back of the throat to cause a chronic irritation of the trachea and larger 
bronchi Second, inflammation of the sinuses can cause irritation of the nerves 
in the nose, from which impulses can pass by reflex pathways through the spheno- 
palatine ganglion to produce over activity of the parasympathetic (vagus) system 
and so cause bronchospasm by increased muscular and glandular excitability 
Third, chronic sinal infection can act as a focus of infection from which bacteria 
and products of their metabolism may enter the lymphatics and the blood stream 
to set up sensitization and subsequent allergic responses in the bronchial structures 
In case any one of these theories was good, one would expect that treatment 
of the sinal infection would bring relief to the asthma, and one must admit that 
in some cases surgical intervention does good In any large series of cases, how- 
ever, particularly when the patients are followed for as long as two >ears after 
the operation, the end results are often disappointing The reasons for failure 
are numerous First, whether the operation is conservative or radical, it is 
next to impossible to remove all of the septic process The focus persists More- 
over, even if removed at first, it may recur Second, radical treatment may change 
the structure of the nose so much as to impair its normal function seriously It 
IS conceivable that scar tissue can in itself lead to irritation of nerve endings 
and so promote asthma by reflex mechanisms Third, postoperative care is almost 
as important as the operation, for without it healing is slow, discharge from the 
sinuses continues and the postnasal drip continues to cause trouble Finally, the 
failure of sinal operation may well depend on the thesis, first mentioned in 1929 

* Associate in Medicine, Harvard Medical School, and Physician, Massa- 
chusetts General Hospital 

t Assistant in Larjmgologj, Harvard Medical School, and Assistant Surgeon, 
Massachusetts Eje and Ear Infirmary and Massachusetts General Hospital 
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by Rackemann and Tobey, that disease of tiie sinuses m asthma is a part of the 
picture and not a cause of it The object of tins paper is to present furtlicr evi- 
dence to support this thesis 

Incidence — In 1929 F M Rackemann and H G Tobey (Studies in Asthma 
IV The Nose and Throat in Asthma, Aich Otolarxng 9 612 [June] 1929) 
reviewed 1,074 cases of asthma in which the patients had been followed carefully 
for two jears and found evidence of sinusitis in 271 cases, or 25 per cent In 
1932 R A Cooke (Infectne Astlima Indications of Its Allergic Nature, Am J 
M Sc 183 309, 1932) commented on the \ariation of sinal disease with the age 
of the patient Sinai disease \\as found in 38 per cent of joung persons, whose 
asthma began between the ages of 10 years and 30, but when the onset was later, 
between 30 and 50, the incidence was raised to 65 per cent When it was after 50, 
sinal disease was found in 85 per cent W T Vaughan (Some Rhinologic Aspects 
of Allergy, J Allogy 4 127, 1933) studied 132 cases which included instances of 
asthma of all kinds and affecting patients of all ages Thirty per cent of the 
patients had had previous operations without benefit, and at the time of study 94, 
or 71 per cent, presented evidence of nasal disease S F Kelly’s (Incidence of 
Sinusitis and Nasal Polypi in Bronchial Asthma, Lai yngoscopc 4G 692, 1936) 
figures are a little higher, for of his 100 patients 89 had hyperplastic involvement 
of the sinuses and only 11 were free of trouble In a clinic specially planned for 
nasal studies in asthma, F L Weille (Studies in Asthma XIX The Nose and 
Throat in Five Hundred Cases of Asthma, Nezu England J Med 215 235, 1936) 
in 1936 found that 70 per cent of 500 patients with asthma of all ages had 
sinusitis 

S S Bullen (Incidence of Asthma in Four Hundred Cases of Chronic Sinusitis, 
J Alleigy 4 402, 1933) approached the problem from the opposite direction He 
tried to find how many patients with sinal disease had asthma in addition He 
studied 400 patients with definite sinusitis and found that onlv one quarter had 
evidence of any pulmonary disease and that only an eighth (122 per cent of the 
whole) had asthma The point was made that in only 8 per cent did the asthma 
begin at the same time as the sinusitis One can say, therefore, that in asthma 
sinal disease is common but that in sinal disease asthma is only one of numerous 
complications To have asthma without sinual disease is unusual, but to have 
sinal disease without asthma is common 

Pathologic Picture — The pathologic picture of nasal sinusitis has been described, 
and the literature has been reviewed in great detail, in the book by F K Hansel 
(Allergy of the Nose and Paranasal Sinuses, St Louis, C V Alosby Companj, 
1936) and more recently in an excellent article by H Semenov (The Surgical 
Pathology of Nasal Sinusitis, JAMA 111 2189 [Dec 10] 1938) 

There are two principal varieties of sinal disease One depends obviously on 
an infection of the raucous membrane and is associated with pus The cells of 
the exudate are mostly neutrophilic polj morphonuclears, and bacteria are easilj 
cultured This is the common form which, according to H Semenov (The Sur- 
gical Pathology of Nasal Sinusitis, JAM A 111 2189 [Dec 10] 1938), 
occurs m 50 per cent of cases Nonpurulent sinusitis, sometimes called hj^per- 
plastic or polypoid, may result from a purulent process, or it may depend on 
some other mechanism, not clearly understood but recognized as concerned with 
allergy In all cases, trouble begins with edema of the mucous membrane This 
may depend on impairment of circulation, perhaps small thromboses in the capillary 
walls, it may depend on abnormal capillary leakage, or it may depend on obstruc- 
tion to the normal lymphatic drainage Once started, edema results in degenera- 
tion of the epithelium and of the basement membrane under it In purulent sinusitis 
the edema becomes infiltrated with polymorphonuclear leukocytes, whereas in 
hyperplastic or allergic sinusitis eosinophils and eosinophilic plasma cells are widely 
distributed and become a characteristic part of the picture In cases of acute 
involvement the whole process may subside without harm, but in other cases con- 
nective tissue infiltrates the swollen areas, cysts of various kinds are formed, and, 
more characteristic, a state of chronic hyperplasia, referred to as thickened mem- 
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brane m the roentgenologic report, takes its place As the surface of the membrane 
forms crypts and pockets, it becomes irregular and polypi foini as a part of the 
degenerative and later of the reparative piocess Thickened membiane may harbor 
pockets of pus within itself, as shown oiigmally by F L Weille (Asthma XI 
The Pathology of Allergic Tissue as Seen in the Nose and in the Accessory 
Sinuses, Aich Otolaiyyng 12:785 [Dec] 1930) and later by R C Grove and 
R A Cooke (Etiology and Nature of Chronic Hyperplastic Sinusitis, Atch 
Oiohiyug 18 622 [Nov] 1933) Weille found that these pockets occurred in 
about 10 pel cent of cases Cultures of material from the sinuses weie studied 
bj Grove and Cooke They cultured the washings of the sinuses and compared 
them with other cultures made from the lining membranes themselves In 60 
per cent of the cases the same organism was found in both specimens, but in the 
others the organisms ^\ere different In about a third of the cases cultures from 
the membranes weie sterile They stated the belief that polypi depended on the 
infectious element in the process Semenov (The Surgical Pathology of Nasal 
Sinusitis, JAMA 111 2189 [Dec 10] 1938) stated the belief that in two 
thirds of the cases hyperplastic sinusitis without evidence of gross infection is 
due to allergy It is easy to understand that anatomic obstiuctions like devia- 
tions of the septum interfere with proper aeration and drainage and so aggravate 
all tlie processes, including edema, inflammation and degeneration 

Nasal polypi are quite as important as the sinal infection and more characteristic 
of asthma T E Walsh and J R Lindsey (Cytology of Nasal Polypi, Aich 
Oiolaryng 20 649 [Nov ] 1934) described two types In those few which result 
from obvious infections, the cells in the polypi are neutrophils, and removal does 
good In the more common variety associated with allergy, the tissue is full of 
eosinophils, and removal helps for a time only 

Polypi have been studied carefully by R A Kern and H P Schenck (Impor- 
tance of Allergy m Etiology and Treatment of Nasal Mucous Polyps, J A. M A 
103 1293 [Oct 27] 1934) In an impoitant paper, they pointed to the discrepancy 
between their common occurrence m conditions of purely extrinsic origin and their 
rarity m the ordinary infectious processes In asthma the incidence of polypi is 
high (30 5 per cent) In hay fever and chiomc vasomotor rhinitis it is lower 
(13 and 14 per cent, respectively), and in nonallergic diseases, especially m ordi- 
nary sinal infections, the finding of polypi is unusual These figures, they said 
lead to the conclusion that polypi are of allei gic origin 

The results of operation on sinal lesions throw a little light on the nature of 
these processes In 1933, F L Weille (Studies in Asthma XVIII The Surgical 
Treatment of Chronic Sinusitis in Asthma, JAMA 100 241 [Jan 28] 1933) 
made a careful study of 40 patients with asthma on whom he had operated foi 
chronic sinal involvement Five of them were cured of their asthma, and 9 were 
markedly improved, 6 were moderately improved, but the other 20 were not 
affected Moreover, even of the patients for whom good results were obtained, 
when they were followed a little longer time, several had relapsed — the asthma 
had recurred On the other hand, the sinal disease itself was often benefited, and 
after operation the lesions became easier to control Paradoxic were two inter- 
esting observations Of 3 patients having severe asthma and bilateral pansinusitis, 
operation on one side only resulted in marked improvement of the asthma in 2 
and moderate improvement in the third Second, a number of patients studied 
later seemed to have an excellent condition in the nose, with all evidence of dis- 
ease in the sinuses cleared away, but in spite of this their asthma continued quite 
as before 

In 1935 R A Cooke and R C Gro\e (Relation of Asthma to Sinusitis with 
Special Reference to the Results from Surgical Treatment, Aich hit Med 56 
779 [Oct] 1935) reported on 120 cases, m 70 per cent of which good results were 
obtained surgically They emphasized the importance of complete operation, which 
produced a good result in 86 per cent, as contrasted with a good result in only 
39 per cent of the cases in which surgical treatment was incomplete Weille’s 
later (1936) figuies (Weille, F L Studies m Asthma XIX The Nose and 
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Throat in Five Hundred Cases of Asthma, Nezv England J Med 215 235, 1936) 
are much less favorable His series comprises 485 patients Of these, 290 (60 per 
cent) had no operation A few had tonsillectomies, and others had extraction of 
bad teeth What interests us is the 100 patients for whom operation was done on 
one or more of the sinuses Se\entecn of these 100 had extrinsic asthma, and so 
far as the asthma was concerned operation produced a "cure” in 3 cases and 
lmpro^ement in 8 others Eighty-three of the patients had intrinsic asthma, and 
in these the end results for the asthma included 7 “cures” and 47 patients improved 
In 29 patients, however, the asthma was unchanged, and in some cases it was 
w'orse after operation than before Some of the paradoxic results mentioned by 
Weille in an earlier paper deserve further consideration and will be mentioned 
presently 

More recently N Fox and J W Hained (Ircatment of Asthmatic Patients in 
Otolarj'iigologic Practice, Aicli Otolat\ng 25 393 [April] 1937) ha\c rendered 
an interesting analysis of patients, with rather startling results In a group of 
150 patients w'hose sinuses required operation, improvement occurred in from 32 
to 60 per cent, according to the operation performed, intranasal exenteration of the 
ethmoid sinuses being much less cfTective than total exenteration of all the sinuses 
at the same time However, in a similar group of ISO patients who were treated 
by “medical means,” many methods being used the results were poor in every 
case The total duration of the follow-up was not stated 

Thesis — The thesis proposed here is that asthma, nasal sinusitis with nasal 
polypi, blood eosinophiha and the peculiar dcbihtv called “allergic toxemia” are all 
parts of a syndrome which depends fundamentally on some “x factor” as yet 
unknown Allcrg}', which has been studied so extensivclv, is only one of many 
exciting factors which may precipitate symptoms in the presence of the “x factor" 
Other excitants are much more simple Thev include head colds, fatigue, emo 
tional strain and ev'en changes in weather and tcmpci attire 

This conception has developed from a studv of the cases of intrinsic asthma 
(Rackemann, F M Intrinsic Asthma, J Allci gy, to be published) in which, 
by the circumstantial evidence provided by the history and the daily progress of 
the patient, the influence of foreign substances, both in dusts and in foods, can 
be excluded The patients were divided into groups according to their clinical 
histones In a few, the asthma had changed its character from isolated attacks 
of extrinsic origin, each dependent on exposure to a particular foreign substance, 
to a chronic persistent disease In others, the asthma had from the first borne 
a close relation to colds in the head, which occurred in some only two or three 
times a year but m others every few weeks, especially in winter In a third 
group, which included more men than women, the asthma had begun suddenly, 
usually after the age of 45 

Finally^ a group of particular interest was that in which asthma, usually of a 
severe type, developed rather suddenly in persons, mostly wmmen, w'ho had suffeied 
for some years with chronic persistent v'asomotor rhinitis The table in the paper 
is summarized here The figures in this table deserve comment First, almost 
half of the total number had a positive family history of allergy', and something 
over a quarter had positive cutaneous reactions to one substance or another How 
can these two items be correlated with the diagnosis of intrinsic asthma? The 
factor of inheritance is not incompatible with the thesis, for our hypothetic “x 
factor” may well be something which is inherited The reference of R A Kern 
and H P Schenck (Importance of Allergy in Etiology and Treatment of Nasal 
Mucous Polyps, JAMA 100 241 [Jan 28] 1933) to polypi in allergy 

applies equally well to polypi in asthma The many positive cutaneous tests are 
excluded for the reason that the particular substances reacting could not be shown 
to be concerned with the patients’ symptoms We find that many positive cutaneous 
reactions occur even in normal persons without symptoms to go with them 

The right half of the table is more interesting Thirty per cent of the patients 
had had previous operations on the nose and throat, obviously without benefit 
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Fui tliermore, 45 per cent, oi almost half, showed lesions in the nose and sinuses 
at the time of examination These figuics have varied somewhat in the diffeient 
gioups 

About half of those included undei “Asthma after colds” had had only two 
or three colds a jeai, the teim “asthmatic bionchitis” was applicable The dis- 
ease was not seveie, and, as expected, onlj about one third had had or show'ed 
any trouble wiih their sinuses In none of this subgroup was true pansinusitis 
observed Two of the patients had had polypi lemoved m the past, and 1 had 
pol3pi at the time of examination About one fifth of the patients had had previous 
operations on the nose and tin oat — submucous resections, polypectomy, and excision 
of an antral cist — but nothing moie ladical than these procedures, and it is impor- 
tant to note that in none of the cases did these pieiious operations affoid any 
benefit so fai as pi e\ cnting furlhci attacks or modifying the course was concerned 
In the other half of the group, m which colds were more frequent and the asthma 
more severe, lesions of the nose and sinuses occuned m 39 of the 69 patients 
About tw'o thuds of the lesions consisted of pansinusitis, wnth the other third 
being merely thickened membrane in the sinuses Previous operations had been 
done on about half of the patients who had lesions, most of them being simple 
polypectoiTi}’’, but 4 radical sinal exenterations had been done, without benefit 
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When asthma begins suddenly at about the age of SO, one hardly expects a 
large number of previous operations, but if sinal lesions are a part of the picture, 
one might expect many of them They were found in almost half the cases 
Thickened membranes in the sinuses and definite polypoid pansinusitis, often wnth 
retained secretion, were the tw'o diagnoses, made in about equal numbers of cases 
Most of the patients in both categories had polypi in the nose, and many polypi 
had been removed in the past, without benefit Radical operations were done on 
5 of these patients Typical is the experience of a patient who w'as free of asthma 
for about six weeks after the operation and then had asthma again as badly as 
before A year later he died in a typical attack of asthma, and autopsy showed 
his bronchi plugged w'lth tenacious, inspissated material causing death by 
suffocation 

There were 4 deaths in this gioup Two of them w'ere those of patients in 
whom the nose and sinuses were apparently clear of gross lesions One, already 
mentioned, had thickened membrane in both anti urns , the fourth had true polypoid 
sinusitis, operation for which had been considered but was postponed when the 
attack became so much more seveie 

In 2 patients the onset of severe asthma was attributed to an operation on the 
nose and throat, 1, a woman of 55 with chronic sinal trouble, first began to have 
asthma after polypi were removed , the other w^as a man of 52 with frequent colds 
and chronic sinusitis who dated his asthma from the time of a sinal opeiation 
Both patients are still m trouble 
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Finally, the group which is of particular interest comprises those who give a 
history of vasomotor rhinitis for several months before the onset of their asthma 
Out of the total of 49 patients, 10 died of asthma Permission for autopsy on 7 
of them was obtained, and 4 showed tjpical bronchial plugs The group includes 
about 17 per cent of all the cases of intrinsic asthma Three lourths of the group 
were w'omen, m whom the nasal s3mptoms began in their twenties and the asthma 
in their thirties About 75 per cent of the patients had had previous operations on 
the nose or sinuses and, nevertheless, still had sinal lesions On the other hand, 
a few remained clear of sinusitis, and it is important that even in spite of this 
freedom several died One cannot say tint the nasal lesion was the reason for 
the fatal outcome In 3 cases, tliere vv.is a history of bilateral radical antral 
operations done several jears ago, and jet the asthma Iiad continued, m 1 case to 
death from asthma at tlie age of 49 Cutaneous tests in the group were con- 
sistently negative, and manj of the patients vv’crc admitted to the hospital ward 
without change m their sjmptoms Ihirtv-one of tlie patients had both previous 
nasal operations and also present lesions in the nose and sinuses Seven voung 
women had had chronic nasal discharge, frequent obstruction and sneezing for 
many years — in 2 cases since childliood — when astiima began suddenly between the 
ages of 22 and 29 Three of the 7 women have died There were 11 men and their 
stories were similar The stuff} nose and frequent colds m the head Ind begun in 
the early twenties and then had led to asthma, which liad continued persistentlv 
and increased steadily but surely m its seventy despite all manner of treatment 
Two of these men have died 

One was a young phj'sicnn of 34 in whom a profuse watery msal discharge 
with persistent obstruction developed, followed in two months by asthma, which 
continued intermittently for 10 years until his death at the agt of 44 lie liad had 
two attacks of bronchopneumonia, each followed bv temporary improvement in 
his asthma, and he had had two extensive radical operations on his antrums and 
ethmoid sinuses, likewise with temporary improvement but with no permanent 
gam On several occasions, he had been admitted to the hospital when frequent 
doses of epinephrine were no longer able to control his asthma He w'ould vomit 
and fall into a v’lrtual collapse Twice, however, a sudden improvement in his 
asthma occurred without obvious cause, and the violent paroxysms ended by^ them- 
selv'es as if by crisis The last attack began like the others and progressed until he 
suffocated Autopsy showed the lungs markedly' distended and with the char- 
acteristic sticky plugs filling all the bronchi 

The other man had been troubled with sj'mptoms referable to the sinuses for 
some months, and then, after an operation on his antrums asthma suddenly 
developed for the first time at the age of 30 From that time, asthma continued 
throughout all seasons, despite various admissions to the hospital, for thirteen 
years, until his death in a violent attack at the age of 43 tie also was sensitive 
to acetylsalicylic acid His treatment was always difficult and always unsatisfac- 
factory, although ev'ery known remedy was tried His sinuses were exenterated, 
local treatments to the nose were given , bronchoscopic procedures were performed , 
his teeth had been extracted, and, finally, the thoracic chain of sympathetic 
ganglions was removed from his left side, with the development of a typical Horner 
syndrome but with no change in his symptoms He died m the hospital ward, 
where he had been for several weeks, the last attack beginning in the same way 
as many other attacks Autopsy showed the classic picture of distended emphy- 
sematous lungs, the cut section of which showed tough, tenacious plugs, which 
actually protruded above the cut surface 

There were 16 older women, each of whom presented a long history of chronic 
v'asomotor rhinitis before the onset of asthma Two of them died of asthma, 
although each had had several extensive operations on her sinuses This group, 
with asthma after vasomotor rhinitis, is impressive, if only because 10 of the 
49 patients have died Whatev'er may be the relation between the earlier vaso- 
motor symptoms and the later asthma, it is clear that operative removal of the 
sinal contents, including the membranes, had had no important effect on the 
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process as a whole [Many sinal operations have been done without change m 
the symptoms 

Whai to Do jot Stmistiis i» Asthma — This report of our observations concerns 
a series of paiticularly difficult conditions, and it is all too evident that in them 
relief of asthma is unusual to say the least However, if asthma of all kinds is 
taken together, impro\einent from surgical intervention occurs in at least half of 
the patients so treated, and this impiovement may continue for weeks or months 
As pointed out b} one of us (Weille, F L Studies in Asthma XVIII 
The Surgical Treatment of Chronic Sinusitis in Asthma, JAMA 100 241 
[Jan 28] 1933), the degree of improvement m the nose — ^the elimination of polypi, 
the removal of septal spins and the contiol of sinal diainage — is not necessarily 
related to the degree of impiovement in the asthma Wheieas the asthma may be 
relieved for months or jears, it must be noted that the chances are nearly nine 
out of ten that sooner or latei the wheeze will lecut These facts fit m well and 
provide strong support for the thesis that sinusitis is a part of the asthmatic syn- 
drome and and not a cause of it 

Nevertheless, the disease in the upper respiratory tract can be reached and 
need not be neglected A chronic postnasal discharge is a common cause of tracheo- 
bronchitis, it can make a bad matter worse, and if local treatment can modify it 
the patient should have the benefit of that local treatment 

As the rhinologist should be able to recognize allergy, so the allergist should 
be able to examine the nose He can see the color and character of the nasal 
mucous membrane , he can note whether the septum is obstructive , he can recog- 
nize polypi, and he can examine the sinuses by transillummation In short, he 
can obtain without much difficulty a rough idea of any nasal lesion which may be 
present, and so he can decide about the need for rhinologic consultation 

It IS said that nasal disease should be treated on its own merits and without 
regard to the asthma This is often true, but whenever “medical” and “allergic” 
treatment do not bring satisfactory results for the asthma within a reasonable 
time, the possibility of trouble in the nose should be considered before the asthma 
has advanced to a secondarily infected process demanding operation as a last resort 
What can the rhinologist do? His chief aim must be to relieve the postnasal 
discharge He must prevent reflex disturbances from polypi, and he must con- 
sider focal infections Meantime and most important, he must take great pains 
to disturb the normal stiucture and function of the nose as little as possible 

Shrinkage and suction, repeated at frequent intervals, with proper use of 
sprays between treatments, may accomplish much In asthma the exudate often 
seen m the posteiior pharyngeal wall has a dense, tenacious, sticky structure, com- 
parable to that of the plugs seen in the bronchi at autopsy Good control of the 
asthmatic paroxysm may sometimes result from its removal 

In many cases, it has been found that if local treatment to the nose can be 
continued systematically for a time, great symptomatic improvement of both the 
nose and the asthma may result Recurrence of symptoms may be postponed until 
the true nature of the asthma can be found Perhaps an extrinsic cause (dust) 
can be removed or some disturbance outside the respiratory tract can be treated 
so that the general condition of the patient can be built up enough to control the 
entire syndrome 

In other words, even if the nasal lesion is only part of the picture and even 
if local treatment to the nose will modify only a part of the patient’s trouble, this 
modification may remove enough of the burden to allow a general improvement to 
occur 

SUMMARY 

From a review of the literature as well as from personal observation of cases, 
the following findings are stated 

1 About a third of the new patients who apply for treatment of asthma have 
already had operations on the nose and/or sinuses, and about half have lesions at 
the time of examination 
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2 The pathologic picture of the sinal lesions in asthma is clianctcnstic and 
IS similar to tliat of tlic lungs in asthnn 

3 The results of further sinal operations lca\e much to he desired 

The thesis is proposed that .isthma is onlj part of a S 3 ndrome which includes 
lesions of the nasal sinuses with formation of pol>pi and cosinophilia both in the 
lesions and in the blood slre.im and which depends fund.imentalh on an v factor 
so far unknown Allcrgj is onlj one of the inanj exciting lactors which m the 
piesence of the x factor can precipitate s\mptoms 

If the nature of the sinal lesion indicates opeiation for itself without rccard 
to the asthma, operatne ticatinent will do good, but the good will be only partial 
and onlj temporarj m most cases because the sinal lesion is a part of the picture 
and not a cause of it 

How'cver, conseraatne local treatment may be worth while 

DISCUSSION 

Dr W J McNaluy It is important for all otolaryngologists to realize the 
close association between allergic sensitnitv and some diseases of the nose and 
throat, which Dr Rackemann and Dr Wcillc haae stressed 

I fear that many' of them arc not fully' nvare of the woik of Kern and Schcnck, 
which strongly suggests that mucous nasal pohpi arc as much an indication of 
allergic sensitivity as is asthma or hay' fever Because of this association it is 
impossible to cure the patient by local nasal treatment unless the specific allergic 
irritant is determined and controlled This is cspccialh true of the more chronic 
nasal polyposis and sinusitis associated with bronchitis and asthma The focus of 
infection in the sinuses can be eradicated completely only by an external operate c 
approach to all the sinuses Such a complete operation, howcaer, is of little talue 
unless the allergist is able to detect and control the allergic factors — the original 
cause of the whole cycle of the disease 

In addition to the closest cooperation between the allcigist and the otolaran- 
gologist, abundant patience and persistence are necessary to clarity' this maohed 
problem 

Dr J S L BRoav^^ I haa'e been asked to discuss briefly the relation of 
histamine to allergy and anaphylaxis I should like to associate Drs S Karady' 
and B Rose avith these remarks klanavanng avas one of the first to suggest that 
anaphylactic shock is associated avith a liberation of histamine in the dog Code 
recently demonstrated clcaily a marked increase in histamine in the plasma during 
anaphylactic shock in this species The difliculty that histamine fails to cause the 
change in blood coagulation seen in this species has recently been obaiated by 
the demonstration that heparin is libeiatcd fiom the liver Histamine liberated in 
the case of the guinea pig has been shown by Bartosch, Feldbcrg and Hagel to come 
from the lung itself Karady showed that pretreatment with histamine w'ould pre- 
vent anaphylactic shock in the guinea pig, and this has been confirmed by Smith 
Karady and I have recently shown that histaminase given intraa'enouslv ten minutes 
before the shocking dose of antigen prevents anaphylactic shock in the guinea pig 
Karady, Selye and Browne showed that mild nonspecific damage gnen twenty -four 
hours before the shocking dose amelioiates or prevents anaphvlactic shock In the 
case of allergic states, such as asthma, the effects of histamine pretreatment and 
histaminase have not as yet been clearcut, some authors claiming good effects and 
others failing to obtain them One difficulty in using histaminase is that it is 
unstable and does not keep well except in tightly sealed ampules or capsules Rose 
has recently demonstrated the release of histamine into the circulation after stimu- 
lation of the skin m cases of dermatographism and has also shown the importance 
of the adrenal cortex in the destruction of histamine Roth and Horton showed 
that m sensitivity to cold histamine is liberated and that histaminase cures the 
condition In connection with so-called physical allergy, Karadv has recently 
advanced a new explanation He has demonstrated that exposure of guinea pig 
serum or of the hindlegs of the guinea pigs to cold or heat produces changes in 



SOCIETY TRANSACTIONS 


1059 


the animals’ o\\n proteins \\hicli cause them to become antigenic, the substances 
thus pioduccd he calls “auto-antigens ” These scatteied remaiks may help to 
show the possible significance of the metabolism of histamine m alleigic conditions 

Dr Da\ id H B \u ox I was impi essed a\ ith the series of cases which Dr 
Rackemann and Di Weille showed 

A few jeais ago I tieatcd the condition in a senes of cases wnth broncho- 
scopic procedure As is knowm, bi onchoscopic woik on asthma has becri done 
for about foity jears The eaily hi onchoscopists injected cocaine and epmephime, 
and it W'as endent that some of the excellent lesults obtained w^'ere due not only 
to these injections but also to the passing of the bionchoscope and the aspiration 
of the secretion Some patients have associated bronchiectasis , others have a 
tenacious gluej secretion, so that m selected cases bi onchoscopic procedure should 
be consideied an aid 

As far back as 1925, I ga\c injections of iodized poppyseed oil to a number of 
asthmatic patients foi diagnostic pui poses, but in this procedure one must be 
extiemeljf cautious Onh a small quanlitj’^ of the oil should be used 

Dr H E ]\I vcDermot Di Rackemann and Dr Weille ventured into theoietic 
considerations this afternoon Ala}' I ask them to embark on speculation and 
suggest what m their minds will be the description of the x factor^ 

The presence of an x factor m these stiikingly seveie conditions, which give 
physicians such hard work and such distress, is definitely to be reckoned with 
In trying to handle such patients one comes continually to ask, “What can it 
be that is carrying on this chronic condition?” 

Dr A T HnxnrRSOX Dr Rackemann said that he w'as not going to say 
anything rei olutionar\ oi an} thing that was going to settle the whole question 
once and for all I w'as rathei relieved to hear him say that, because one is much 
more apt to take the things he said as understatement rather than overstatment 
For a great many }ears Dr Rackemann has stood for sanity and stability on the 
matters under discussion 

I w'ant to congratulate the Section on Otolaryngology on their choice of 
Dr Rackemann, and I feel that he has given all his hearers something sound and 
W'orth w'hile 

The question evei arises of when to operate and when not to operate in such 
cases — how much to do and how much to leave undone 

One IS likely to deal with anti urns and hope that the patient will be better, 
perhaps forgetting for the moment that the ethmoid oi other sinuses may be 
involved or that the lower respiratory tract may be the seat of infection 

A few cases have been observed hei e m which the ending has been fatal in which 
the same bronchial mucous plugs have been found One case I recall, that of a 
woman who went into a status asthmaticus She had an intrinsic type^ which is 
difficult to deal wnth She became unconscious and deeply cyanosed after a hypo- 
dermic injection of morphine While she was still in coma, a roentgenogram of 
the chest was made, and it was observed that the diaphragm descended with 
inspiration and then recoiled violently into the chest She figuratively had a rope 
tied around her neck, and she died from asphyxia Even in the oxygen tent there 
was no relief 

One condition of this kind was relieved by intratracheal administration of ether 
During the administration of the anesthetic, it was necessary to remove the catheter 
as the patient was not being anesthetized The end of the catheter was found com- 
pletely plugged with tenacious bronchial secietion, which had to be pulled out, 
and then satisfactory anesthesia and relief were obtained Would bronchoscopic 
procedure in such cases be of value, or is the condition too critical to justify 
instrumentation? 

Dr Frederick Smith I was asked by the committee to discuss what might 
be said about bacteria I did not hear mention of a single organism, so that there 
IS not a great deal for me to say 

I must confess that I am surprised that cultures of material from the sinuses 
are not made As far as micro-organisms are concerned, one of the striking 
things IS the vaiiation in any particular case between the results of the cultures 
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made at different times during the course of tlie condition In such instances it 
IS difficult to determine \\hich, if an>, bacteria can be responsible Nevertheless, 
there are conditions which seem to be related to the presence of micro-organisms 
in the respiratory tract I remember one woman whose sputum jielded cultures 
of streptococci, and each great spasm corresponded uitli an increase jH the 
organisms present, and lesser attacks coi responded with a decrease She did 
remarkably w'ell with vaccine from that organism Two \ears later she had a 
relapse, but with no organisms present which fulfilled the criteria of the previous 
occasions Vaccines at this time failed to help her at all 

As everj'body knows, eveij' soit of oiganism nnj be found in the sinuses It 
IS surprising that infections with some micro-organisms seem to respond to therapj 
and with others seem to do so badlv For instance, there is a fair regularity with 
which pneumococcic sinusitis lesponds to specific therapj and a marked irregularity 
in the response of staphj lococcic infection 

Again, as far as bacteria are concerned, everybody rcahres their complexity of 
structure, and it becomes an important matter to insure that the scnsitiring antigen 
IS present in the vaccine injected 

In lesions of staphylococcic origin part of the lesion is allergic sensitiration 
of the tissues, and not infrequently active immunization is preceded by desensiti- 
zation A person may have relief with the first doses of an attempted immuniza- 
tion and frequently fail to benefit from subsequent courses given for relapse The 
same holds true for other bacteria, and it is of more than academic interest to 
speculate on tlie relation of dcscnsitization and hyperimmunization in attempting 
(1) to remove the sensitivity' of the tissue and (2) to eliminate the focus of infec- 
tion by the administration of vaccines and toxoids 

It IS difficult to assess the current opinion on the v'alue of vaccine in chronic 
asthmatic conditions, but I tal^e it that there is a greater belief in its efficacy in 
Montreal than in many other places in North America It does seem a striking 
thing that the speaker today failed to make anv mention of bacteria, and I rather 
feel that my own opinion coincides with that of Dr Rackemann on that point 

Dr Rackemann I think I have speculated enough already' I do not know 
any more about this than the hearers do There is no advantage m speculating 
too much — especially in public' One thinks of various things without getting 
very far 

As for bronchoscopic procedure, I think that it is a good point Perhaps one 
would do better to use the bronchoscope before the patients get into such a 
desperate condition One hesitates to do a bronchoscopic procedure, and by the 
time one gets around to it, it is often too late Perhaps it would be wise to use 
bronchoscopic procedures sooner The patients are not m too poor condition, 
because they are young people and their hearts are in good condition 

As for bacteria, I agree with Dr Smith that cultures taken from the same 
patient at different intervals do not always show the same infection The technic 
seems to be important Some years ago I studied two series of cases, in one of 
which autogenous vaccines had been used and in the other stock vaccine In these 
two series the results were similar They were good only' when the v'accine pro- 
duced a local reaction at the site of inoculation When the dose of vaccine is too 
large, malaise, fever and an increase in asthma may occur We believe that the 
effect of vaccines is nonspecific 

There are five criteria of allergy 

1 Characteristic pathologic picture (The symptoms of the patient must depend 
on this ) 

2 Other manifestations of allergy' (e g, eczema, hives) 

3 Family history (If a man’s son has eczema that is a sign supporting the 
diagnosis of allergy in the father ) 

4 Positive cutaneous tests 

5 Eosinophilia 

Finally, as regards the taking of a history, I should stress the importance of 
using dates and accounting for all the time 
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Otolaryngology in General Practice By Lyman G Richaids, MD, Fellow 
in Suigery, Courses for Giaduates, and Assistant m Suigeiy, Haivard Medical 
School, Associate Profcssoi of Otolaijmgology, Tufts Medical School, 
Reseaich Associate in Otolaryiigolog 3 >-, Childicn’s Hospital, and Otolaryngo- 
logical Suigeon, Petci Bent Biigham Hospital, Boston, with a foreword by 
D Haiold Walkei, AID, Piofessor Emeritus of Otology, Harvard Medical 
School, Past Piesident, Ameiican Otological Society, and Former Chief and 
Piesent Consultant in Otologj^ Massachusetts Eye and Ear Infirmary, Boston 
Price, S6 Pp 352, illustrated New York The Macmillan Company, 1939 

The author, a distinguished otolarjmgologist with a background of the finest 
traditions of this specialty, presents a textbook foi the general practitioner His 
chief aim has been to detail the essentials of otolarjmgology m such a manner as 
to enable anj’’ piacticing physician to gam the pioper insight to handle a case 
intelligently and to seek help at once wheie his skill and talents may be limited 
This IS not an easy task, especially when one recalls that about 20 per cent of 
general practice deals with diseases of the upper respiratory tract and that the 
advances in otolaryngology ha^e been great m recent years 

The authoi has admirably succeeded in his purpose He has compressed in 
352 pages an enoimous amount of information for the busy man who must have 
precise data for quick reference, in a literary style that makes for easy and inter- 
esting reading, omitting the more complicated anatomic, physiologic and pathologic 
discussions from the giaduate student’s point of view, avoiding as far as possible 
devoting too great space to the considei ation of rare conditions, instead describing 
adequately the more common diseases of the ear, nose and throat by instruction 
in historj’- taking, methods of examination and interpretation to the end that a 
definite conclusion is soon reached as to where the lesion may be and what therapy 
IS indicated The practitioner is guided carefully as to whether the method of 
treatment may be within his province or should be referred to the specialist 

This book should be in the hands of every general practitioner for frequent 
reference and review It could be used with profit by medical students for 
collateral leading, by graduate students and by residents Though the book may 
be somewhat tCrse and elementary for the specialist, the message of the author, 
because of his sound reasoning, wide teaching and clinical experience and surgical 
skill, merits the attention of his colleagues 

Medical Climatology Climatic and Weather Influences in Health and 
Disease By Clarence A Mills, Ph D , M D , Professor of Experimental 
Medicine, University of Cincinnati Price, $4 50 Pp 296 Springfield, 111 
Charles C Thomas, Publisher 

The author stresses the importance of climatic environment to the basic physi- 
ologic reactions of the body, the combustion rate, energy level, late of growth 
and development, resistance to infection and many other vital characteristics He 
has assembled the facts from the knowledge thus gained, di awing freely from the 
researches of eminent workers, as well as his own fiist class contiibutions, into a 
^olume of 296 pages 

The airangement of the text and subject matter, the illustrations, type and 
format are excellent Many diseased states are considered m the causation or 
perpetuation of which climatic enviionment may play a part Some advice is 
given, in a number of the discussions, that should aid not a little toward the 
attainment of better results 
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Colonization for climatically handicapped persons and the conditioning of indoor 
environments are detailed in separate chiptcis The index is complete and 
informative 

Though some comments arc made on keeping the extremities waim and com- 
fortable duiing sudden climatic changes, it is hoped that the author will, in the 
next edition, enter more fully into the details of proper clothing to be worn during 
the ^arJmg seasonal changes in order to lessen tlic likelihood of chilling or o\cr- 
heating of the body It is accepted b\ otolarj ngologists the world o\cr that 
climatic changes often excite or contribute to infections of the upper part of the 
respiratory tract 

This book IS recommended to otolarj ngologists interested m the relation ot 
fluctuations of climate and w’cathcr to tlie upper respiratorj tract, to research 
workers and, as a reference book, to plnsicians 

Eye, Ear, Nose and Throat Manual for Nurses Bj Roj M Parkinson, M D , 
FACS, Head Oculist and Aurist to St Joseph’s Hospital, San Francisco 
Fourth edition Price, $2 25 Pp 243, w’lth 79 illustrations St Louis 
The C V Mosby Compan}', 1939 

This IS a textbook for nurses, prepared after a careful studj of the needs 
foi such a book and written in such a manner that it can be used to great 
advantage in teaching student nurses the things most important for them to know 
in order to carr}' out intelligently the specialist’s oiders and gi\e the best possible 
care to their patients The text is dnidcd and outlined according to subject 
matter, so that it may readily be used for reference woik as well as for general 
study The language is not too technical, and those technical terms w’hich it is 
necessary for the nurse to know arc clearlv explained The illustrations, mostly 
done by the autlior and his wife, arc excellent and help to clarify the descriptions 
of the anatomy and physiology of the parts dealt with and also to render the 
various operative setups and treatments casih Msualized Care is taken not to 
be too specific about details of treatment w’hich may a ary according to the indi- 
vidual preferences of specialists in each hospital, but the principles of treatment 
are emphasized so that students may understand the need for careful nursing care 
and the best w'ays to carry it out One chapter deals w'lth public health nursing 
and problems often met in the specialties concerned, and the information given 
therein can be useful to graduate nurses in all fields of w'ork Altogether, this 
book should be a valuable part of a nurse’s library, whether used in class or 
merely to supplement her lectures 
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FOREIGN 

Collegium Oto-Rhino-Laryngologicum Amiciti/e Sacrum 
President Dr Louis Lcdoux, Brussels, Belgium 

Secretary Prof Dr C E Benjamins, Verlengde Heereweg 143, Groningen, 
Netherlands 

Hungarian Otolaryngoi ogical Society 
President Dr V Ziman 3 'i, Zarda-u 48, Budapest II 
Secretary Dr G Kclcmcn, Rcaltanoda-u Budapest IV 

SociEDAD Rioplatense de Oto-Rhino-LaringologIa (Argentine Section) 
President Dr Raul Becco, B Mitre 1690, Buenos Aires 
Secretary Dr Juan Manuel Tato, Santa Fe 1171, Buenos Aires 

SOCIETE pRANgAISE d’OtO-RHINO-LarYNGOLOGIE 
Secretary Dr Henn Flurin, 19 Avenue Mac-Mahon, Pans, 17® 

NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Rhinology 

Chairman Dr A W Proetz, 3720 Washington Blvd , St Louis 
Secretary Dr Leroy A Schall, 270 Commonwealth Ave , Boston 
Place New York Time June 10-14, 1940 

American Academy or Ophthalmology and Otolaryngology 
President Dr Frank Brawlcy, 30 N Michigan Ave , Chicago 
Executive Secretary Dr William P Wherry, 1500 Medical Arts Bldg , Omaha. 

American Bronchoscopic Society 
President Dr Lyman Richards, 319 Longwood Ave , Boston 
Secretary Dr Paul H Holinger, 1150 N State St, Chicago 

American Laryngological Association 
President Dr James A Babbitt, 1912 Spruce St, Philadelphia 
Secretary Dr Charles J Imperatori, 108 E 38th St , New York 

Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date 


1063 



1064 


ARCHIVES OF OTOLARYNGOLOCy 


American Laryngologicai , Riiinological and Otoiogical Sociity, Inc 
President Dr Lee M Hurd, 39 E SOth St, New York 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg , Rocliestcr, N Y 
Place New York 'lime June 6-8, 1940 

SECTIONS 

Eastern — Chairman Dr John R Simpson, Medical Arts Bldg, Pittsburgh 
Place Pittsburgh Time Jan 5, 1940 

Southern — Chairman Dr Walter J Bristow, Doctors Bldg, Columbia, S C 
Place Columbia, S C Time Jan 8-9, 1940 

Middle — Chairman Dr Sam E Roberts, Professional Bldg, Kansas City, Mo 

Place Kansas City, AIo Time Jan 19, 1940 

Western — Chairman Dr Pierre Violc, 1930 Wilshirc Bhd, Los Angeles 
Place Los Angeles Time Jan 26-27, 1940 

American Otologicai Society 

President Dr Horace Newhart, 527 Medical Arts Bldg, Minneapolis 
Secretary Dr Thomas J Harris, 104 E 40th St , New York 
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Abscess See also under names of organs and 
regions, as Brain, abscess , Cerebellum, 
abscess , Lungs, abscess , etc 
parapharyngeal, following dental infection, 
129 

perioesophageal , importance of early surgical 
interference, 1012 

peritonsillar , diagnosis of leukemic disease 
of pharyngeal organs, S33 
sequestration of stjloid process complicating 
parapharyngeal abscess, *280 
Agranulocj tosis See Granulocytopenia 
Air Passages See Respiratory Tract 
Alcantara, Y C Larvnx in infantile beri- 
beri, *389 

Alcohol, action on nasal mucosa, *512 
Allergv See Anaphvlaxis and Allergy 
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Amencan Larvngological, Rhmological and 
Otological Society, cuts and captions , 5 
editorial years in retrospect, G8G 
Aminobenzenesulfonamide See Sulfanilamide 
and Sulfanilamide Derivatives 
Amphetamine See Benzedrine 
Amj gdalectomy See Tonsillectomy 
Anaphylaxis and Allergy See also Asthma, 
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disease of sinuses and allergy, *G71 
iridocyclitis and focal infection, 123 
nasal allergy in children, *247 
nerve deafness from allergy, *1019 
Anesthesia, influence of block anesthesia in- 
duced by procaine hjdrochloride on de- 
velopment of otitis and acute mastoiditis, 
831 

Angina See Throat, Tonsils 

Agranulocytic See Granulocytopenia 
Anomahes See under names of organs, dis- 
eases and regions, as Harelip, hose. Ton- 
sils , etc 

Anosmia See Smell 

Anson, B J Structure of petrous portion of 
temporal bone with reference to tissues 
in flssular region, *922 
Antrum See also Sinuses, Nasal 
chronic maxillary sinusitis, 120 
contribution to etiology of Recklinghausen’s 
disease with involvement of maxillary 
sinuses 303 
cyst, *640 

end results of external operations on max- 
illary sinus, *721 

end results of intnnasal operation for max- 
illary sinusitis, *711 
maxillary sinusitis *G65 
operations on maxillary sinus, *647 
oroantral openings and their surgical cor- 
rection, *400 

Apparatus See also Instruments 

air currents in human nose during respira- 
tion 487 

harmonic vibrations in lar%ngeal therapy, 4S5 
simplified, for larvngeal cinematography *437 


Vraclinoiditis and otitic hydrocephalus, *361 
\ibuckle, M r End lesults of external 
operations on frontal, ethmoid and sphen- 
oid sinuses, *736 

\rtcries See also Blood pressure. Throm- 
bosis , etc 

injury to internal carotid artery in sulcus 
caroticus, 837 

Arthritis and sinusitis, *464 

pola arthritis, tonsillectomv and autogenous 
laccines, 837 

Vsthmi See also Anaplulaxis and Allergy 
and nasal sinusitis , a thesis, 1051 
nose in cases of, 486 
Atelectasis See Lungs, collapse 
Vtkinson ;m Simple quantitative method of 
testing vestibular function, *916 
Audiometer See Hearing, tests 
Audition See Hearing 
Auditory Organ See Ear 

A\cr-Tobev Test See Cerebrospinal Fluid 

Bach, E Injuries to sigmoid sinus, 310 
Bacteremia See also Pneumococci , Pneu- 
monia , Streptococci , etc 
Bacillus proteus in otogenic infections, sec- 
ondary mastoiditis, thrombosis of lateral 
sinus and bacteremia, *275 
Bacteria See also Meningococci, Streptococci, 
etc 

Bacillus proteus m otogenic infections 
secondary mastoiditis, thrombosis of lateral 
sinus and bacteremia, *275 
BaKci, L J Pulmonary abscess following 

tonsillectomv, 128 

Baker, R D Atrophic rhinitis , treatment 

with estrogenic substances, with biopsj be- 
fore and after treatment, *319 
Barnett, E J Nasal allergy in children 
*247 

Bast, T H Origin and distribution of air 
cells in temporal bone , observations on 
specimens from 27 infants and 69 human 
fetuses, *183 

Beck, J C Otolaryngologic instruments, *86 
Beck, Joe Beck’s otolaryngologic walking cane, 
*88 

Bell’s Paralysis See Paralysis, facial 
Benzedrine, action of amphetamme (benzed- 
rine sulfate, alphamethjlphenethylamine 
sulfate) on nasal mucosa, *509 
Berger, A Oroantral openings and their sur- 
gical correction *400 
Beriberi, infantile, larynx in, *389 
Bismuth, Therapy See Otorhinolaryngology 
Blood See also Leukocytes 

cultures in cases of otitic sepsis, *516 
Diseases See Leukemia , etc 
pressure , reduction of increased intracranial 
pressure and spinal fluid pressure by con- 
centrated solutions of human lyophile 
serum 121 

sedimentation reaction in otitis media and 
its complications, 482 

transfusions in care of patients after opera- 
tions by otitic sepsis, *876 
Bones, Conduction See Hearing, physiology 
comparison of cartilage graft and bone graft 
taken from crest of ilium in reconstruction 
of saddle nose, 141 
Diseases See Osteitis , Osteomyelitis 
growth, contribution to study of malforma- 
tion of face and of jaws in craniofacial 
dysostoses, 306 
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Bones — Continued 

plastic operation 'ultli Impl'intntlon of lione 
after operation on frontal sinus, S 15 

Book Remews 

Diseases of Rose and Throat, C J Imperitorl 
and II J Burman 414 
Diseases of Nose, Throat and I ar, 

Morrison, 154 

Eje, Ear Nose and Throat 'Mnnual for 
Nurses, It M Pari Inson 1002 
Aledlcal CllmatoloRj Climatic and Mealher 
Influcncts In Health and Disc isc , C A 
Mills, 1001 

OtolarjnRolocj In Ceneral Praclho E G 
Richards with a foreword bj D H Malhcr, 
1001 

Test M ords for Deaf People , D B I rj and 
P M T ICcrrldGC 310 

Bowens Disease See Cancer, prccnnccr 
Brain See also Cerebellum MenliiKcs , Ncr- 
lous Sjstem, Pons 'S arolll , etc 
abscess *170 

abscess of frontal lobe, *170 
abscess of temporal lobe *173 
abscess operation for, 085 
abscess , otoi,cnous encephalitis purulenta 
progressha 077 
abscess, treatment *181 

Diseases See also Encephalitis Mental Dis- 
eases 

diseases Intracranial complications of car 
disease, 1041 

edema acute nonsuppurathe encephalitis of 
otitic origin lie 

edema as cause of Intracranial hjpcrtcnslon 
of oUtic origin 490 

intracranial complications of sinusitis *175 
Bronchi simple method of bronchography for 
children 1049 

Bronchograplij See under Bronchi 
Bronchoscopj broncho esophagologj , postulated 
scmasiologlc observations, 302 

Caldwell Luo Operation Sec under Antrum 
Campbell, E H Experiences with flstullra- 
tion of labirlnth in chronic progressive 
deafness , report of case, *CS9 
Tonsillectomy , local results and Influence of 
operation on surrounding tissues *803 
Cancer See also Tumors , and under names 
of organs and regions as Esophagus , 
Larjnx Nasopharynx, Trachea, etc 
precancer occurrence of Bowens disease In 
esophagus, 300 

Cane Joe BecL s otolaryngologic walMng cane, 
*88 

Canfield N Labjrinthine fistulas, report of 
experiments on vital response to various 
methods of producing defects In bone, *50 
Carmody, T E Tumors of maxlllas and man- 
dible 841 

Carnahan H D Nasal allergy In children, 
*247 

Cartilage comparison of cartilage graft and 
bone graft taken from crest of Ilium in 
reconstruction of saddle nose 141 
refrigerated cartilage isografts, 304 
Casselberry fund awfard G84 830 
Catheterization, catheterlzing the sphenoid, *994 
Catarrh See under Rhinitis 
Cavernous Sinus Thrombosis See under Throm- 
bosis 

Cerebellum abscess, 133 *180 
Cerebrospinal Fluid See also Clsterna Magna 
cerebrospinal rhmorrhea 681 
method of analyzing spinal fluid In otologic 
cases (Tobey-Ayer test), 126 
reduction of Increased intracranial pressure 
and spinal fluid pressure by concentrated 
solutions of human lyophlle serum 121 


Cerebrospinal Ehild — Continued 
spontantous cerebrospinal rhlnorrhea, 120 
ChalnsKl, E E TInnItis, itlologv and tvalua 
tion of various methods of trtatment. 111 
Chamberlin W It rrntntlon of stplal hema- 
toma after submucous resection, 8)9 
Chemothcrapi See 1 nr, disiasts 
Chlldrcy, 1 H Osteoma of slnusts frontal and 
sphtnnld bone report of 1" ei'cs, *61 
Chisholm G Meningitis due to pneumococcus 
tyiie III following mastoiditis with recovery, 
IT" 

Chisolm, J J I’npllhry tumors of tonsil, *986 
Chloroform action on nasal mucosa *514 
Cheiloste itoma clinical consideration of cho 
lesteatoma of middle ear and Its compllca- 
tlems, G7S 

pathology of cholesteatoma of parietal bone 

tno 

seeiuestratlng periostitis ns cause of cholcstc 
ntoma of external auditory canal, C78 
Chromium, nasal changes obsened In workers In 
chromium, 836 

Clncmatogr iphy bee riiotography 
Clrcumyallate I’aplIIn Sec Tongue 
Clstenia Magna status and dangers of cisternal 
block and Its nyoldnncc GSJ 
Climate, climatic factor In mastoiditis, *519 
Cody, C C, Ir Relation of endocrine dysfunc- 
tion to otolaryngology, *1 
Cohen S Role of septum In surgerv of nasal 
contour, *12 
Coin tester, *88 

Cold, chilling of body surfaces Its relationship 
to auril and sinus Infections, 122 
Colds ''CO Respiratory Tract, diseases 
Coleman, Ij E Experiences yyltli sulf mllamldo 
therapy for otogenous Infections with refer- 
ence to misllng of clinical course, *557 
Constitution constitutional bad ground of infec- 
tion of upper part of respiratory tract, *111 
Cornea nasal syndrome yylth trigeminal neu- 
ralgia folloyylng traumatic lesion of cornea, 
GS3 

Cortl’s Organ Sec under Labyrinth 
Cough study of so-called nasal cough, 124 
Cranium See also Erontal Bone , Temporal 
Bone etc 

anatomic intracranial lesions In retrobulbar 
neuritis, CSl 

cerebral edema ns cause of Intracranial hyper- 
tension of otitic origin, 490 
Intracranial complications of sinusitis *475 
osteodystrophia fibrosa of facial bones 835 
otitic sinus thrombosis causing Intracranial 
hypertension *253 

Croup Diphtheric See Diphtheria laryngeal 
Cunning D S Treatment of otitic meningitis, 
*950 

Cysts See under names of organs and regions, 
as Antrum, Larynx, etc 

Dacryocystotomy See Lacrimal Organs 
Deaf-Mutism, deaf child 1041 
Deafness Sec also Ear, diseases. Hearing, 
Otitis Media , Otosclerosis 
chronic progressive including otosclerosis and 
diseases of Inner ear, *999 
complaints and disturbances in organs of 
hearing and balance obsened after injuries 
to head, 300 

experiences with fistullzatlon of labyrinth In 
chronic progressive deafness, report of case 
♦G89 

functional" loss of hearing following In- 
juries to head, preliminary report, *775 
hereditary nerve deafness, *1012 
nerve deafness from allergy, *1019 
nerve deafness from drugs, *1014 
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Deafness— Continued 
nerve deafness from infections, *1010 
nerve deafness from miscellaneous causes, 
■^1020 

new conception of defect in liearinR In oto- 
sclerosis and perhaps a new method of 
treatment, 832 

occupational, lepoit of studj of, GTS 
pathology of neiio deafness, ’■1010 
preiention of, 481 

rhinosalpingotvmpanlc catarrh and Its tieat- 
ment by insutlloinhalatlons of thermions of 
siher and coppei, 305 
surgical tieatment of, *'497 
tiaumatlc nerve deafness, '‘1013 
treatment of nerve deafness, *1022 
Deglutition, action of soft palate and tubal ori- 
fice during deglutition, 4S4 
Dermographia in patients with adenoids, 832 
Diathermy See undei names of diseases, 
organs and regions, as Sinuses, Nasal, etc 
Diclvle, J K AI Cerebellar abscess, 133 
Diphtheria, diphtheritic imoliement of lips nitli 
absence of signs in nose and tliroat, 1047 
laryngeal, 1044 

Directoij of otolarvngologlc societies, 155, 317, 
493, G87, 8G1, 10G3 

Dixon, D W Catheteiizlng the sphenoid, *994 
Douche, treatment of acute suppuratiie otitis 
media , does douching of ear spread infec- 
tion to mastoid cells? *755 
Drugs, further experiments in action on nasal 
mucosa, *509, 855 
nerve deafness from drugs, *1014 
Druss, J G Otitic infections duo to pneumo- 
coccus type ni, *21 

Dwarfism, changes of temporal bone in ricKets 
and in "renal rlchets,’’ 117 
Dysentery, otologic relations to djsentery in 
infancy, 1042 

Dysostoses See Bones, gronth 

Dysphonia See Voice 

Eagle, W W Atrophic ihlnltis , treatment 
nith estrogenic substances, with biopsy be- 
fore and after tieatment, *319 
Ear See also Deafness , Hearing , and under 
names of special structures, i e , Labyrinth , 
Mastoid , etc 

agranulocytosis , histologic observations in 
tonsils and ears and indications for tonsil- 
lectomy, 838 

atresia of external auditory meatus , canaliza- 
tion by electrocoagulation, *744 
clinical consideration of cholesteatoma of 
middle ear and its complications, 678 
clinical study of vestibular disharmony, 124 
complications of scarlet fever, 1038 
Diseases See also Otitis Media, Otosclerosis, 
etc 

diseases , chemotherapy, * 901 
diseases , chilling of body surfaces , its rela- 
tionship to aural and sinus infections, 122 
effect of cndociine dysfunction on ear, nose 
and throat, "5 
Elstuia See Fistula 

fusospirillosls and myiasis of external canal, 
482 

hemangioma of, 117 

importance of vestibular findings following 
iniurv to head, *G01 
Internal See Labyrinth 
masKer and blinder, *SG 
Middle Sec also Otitis Media , Vertigo, aural 
middle , microapplicator for use in otologic 
WorK, *440 

otitic infections due to pneumococcus type III, 
*21 

pathology and therapj of eczema of external 
auditory canal, 300 


Ear — Continued 

plastic operations on, '110 
icconstruction of external eai, 115 
simple quantitative method of testing vesti- 
bular function, '916 
spontaneous hemorihago from ear, 308 
structure of pctious poitlon of temporal bone 
with lefeicncc to tissues in flssular region, 
«-922 

total reconstruction of auricle, 299 
Tuberculosis See Otitis iMcdla, tuberculous 
tympanic membrane, observations on migra- 
tion of epithelium of tympanic membrane, 
lie 

Eczema, pathology and therapy of eczema of 
exlciiial auditory canal, 300 
Edcmi See also undei Brain, etc 
and nasal polypi, 488 

angioncuiotic , attacks of Meniere’s disease 
and attacks of iritis together with angio- 
neurotic edema of lids in same patient, 489 
Electiocoagulation See under names of dis- 
eases, organs and regions, as Ear, Fistula, 
etc 

Enccnhalitis, acute nonsuppurative encephalitis 
of otitic origin, IIG 

disease of vestibular apparatus seen during 
epidemic of grip in winter of 1937-1938 
(probablj sign of incompletely developed 
enceplialitis) , 305 
nonsuppurative, *360 

otogenous encephalitis purulenta progressiva, 
677 

Endociine Glands, effect of endocrine dysfunc- 
tion on c.ii, nose and throat, *5 
relation of endocrine dysfunction to otolaryn- 
gology, *1 

relation of focal infection and endocrine 
dysfunction, *3 

Ephedrine in physiologic vehicle and lateral 
head-low posture in treatment of nose and 
sinuses, 834 

Epidermoids See Temporal Bone 
Eplpharv’nx See Nasopharynx 
Epistaxis See Nose, hemorrhage 
Epithelioma, cervical adenopathy disclosing 
pharjngeal epithelioma in boy of 9 years, 
679 

Epithelium See Ear, tympanic membrane 
Equrllbrlum See also Cerebellum, Labyrinth, 
Nystagmus, Posture, Reflex, aural 
complaints and disturbances in oigans of 
hearing and balance observed after injuries 
to head, 300 

Erich, J B Congenital evsts of larynx, report 
of case, '943 

Tumors of nose and throat, *283 
Esophagoscopy, broncho-esophagology , postu- 
lated seinaslologic observations, 302 
Esophagus See also Deglutition 
Fistula See Fistula 

foreign body in upper esophagus for 5 
months, 1043 

occuricnce of Bowen’s disease in, 306 
tumois of, '296 

Estrogens, atrophic rhinitis, treatment with 
estiogenic substances, with biopsv before 
and after tieatment, *319 
Ether, action on nasal mucosa, *514 
Ethmoid Sinus See also Sinuses, Nasal 

carcinoma of sphenoid and ethmoid sinuses, 
313 

end results of external operations on frontal, 
ethmoid and sphenoid sinuses, *730 
end results of intranasal operations on 
ethmoid, frontal and sphenoid sinuses, *716 
ethmoid-sphenoid disease, *669 
obscure low grade chronic infections , use of 
Proetz displacement suction for diagnosis, 
834 
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Ethmoid Sinus — Continued 
operations on ethmoid sinuses and sphenoid 
sinus, 120 

operations on frontoethmold, ethmoid and 
sphenoid sinuses *052 

subperiosteal operation on frontoethmold 
sinuses hj combined Intranasal and extra- 
nasal technic, 4SG 

Etter, L E Cervical abscess resultlnc from 
unusual foreign bodj In pliarjnx, *031 
Eustachian Tube abnormal patenej and normal 
plijslologlc state, *212 

action of soft palate and tubal orifice during 
deglutition 481 
pre\ention of deafness, 481 
Ejelids, attacl s of Alcnlere s disease and attacl s 
of iritis together with angioneurotic edema 
of lids In same patient, ISO 
Lyes See also Orbit 

diseases, sjndrome of nasal nerve, SOO 
ocular sjmptorns In epipharyngeal tumors, 
report of cases 1050 

orbital and ocular complications of sinusitis 
*4T0 

Fabricant N D Climatic factor In mastoiditis 
*510 

race Paraivsis See Paralysis, fad il 
plastic operations on *108 
simplified construction of facial molds and 
prostheses, 493 

Pauli ncr, E E Pnd results of Intranasal 
operations on ethmoid, frontal and sphenoid 
sinuses *710 

Pineberg ^ L Simplified apparatus for 
laryngeal clnematograpln *137 
Pissula Ante Penestram See Par 
Pistula congenital aural fistula, 140 
congenital trachcoesophage il fistula y\ithout 
atresia of esophagus, report of case with 
plastic closure and cure *852 847 
experiences nith flstulizatlon of labyrinth In 
chronic progrossUo deafness, report of case 
*089 

labyrinthine, report of experiments on vital 
response to anrlous metliods of producing 
defects In bone *50 

treatment of congenital fistula of nech by 
electrocoagulation, 084 

Pitzhugh W M , Jr Otoscoplc attachment 
*997 

Fluids, nursing, feeding and parenteral admini- 
stration of fluids *872 

Foreign Bodies cervical abscess resulting from 
unusual foreign body in pharynx *031 
in upper esophagus for 5 months 1043 
Forester, H E Origin and distribution of air 
cells in temporal bone, obser\atlons on 
specimens from 27 Infants and 09 human 
fetuses *183 

Poster J H Management of cicatricial stenosis 
of larynx, 843 

Pox, C C Mixed tumors of sa’lvary gland type 
seen in pharynx, *73 
Fractures and nasal sinuses, *072 
Freedman A 0 Mixed salivary tumor in 
tonsillar region 139 

Mixed salivary tumor of soft palate, 139 
Frontal Bone, osteoma of sinuses frontal and 
sphenoid bone report of 15 cases, *03 
plastic operation with Implantation of bone 
after operation on frontal sinus 835 
plastic repair of, 853 
Frontal Sinus See also Sinuses, Nasal 
case of acute frontal sinusitis terminating In 
death, statistical studies, 1040 
disease of *008 

end results of external operations on frontal 
ethmoid and sphenoid sinuses *730 
end results of intranasal operations on 
ethmoid frontal and sphenoid sinuses, *710 
ethmoid-sphenoid disease *009 


Frontal Sinus — Continued 
operations on, *050 

operations on frontoethmold, ethmoid and 
sphenoid sinuses, *052 

pneumatl/atlon of frontal sinus In atrophic 
rhinitis ulth o/ena 187 
subperiosteal operation on frontoethmold 
slnusis by combined Intranasal and extra- 
nisal Icthnic, ISC 
Fiisosplrlllosls Ste fcplroclictosls 

Gnidn J B Pontile abscess *98 
Galburt, s; Larinx of tuberculous child *121 
Senuestratlon of slvlold process complicating 
parapharyngeal abscess, *280 
Galloway T C Chemotherapy, *901 
Gardner, \\ 1 Otitic sinus thrombosis causing 

Intracranlil Inpcricnslon *258 
Gcrrlc J M Parapbaryngeal abscess following 
dental Infection 129 

Gerzng B G Bacillus protons In ologenic In- 
fections secondary mastoiditis, thrombosis 
of lateral sinus and batteremla *275 
Glttlns T It Ileadnchc from pathologic 
changes In nose or other causes , differential 
diagnosis, *589, 812 

Ciafzel nasograpli mirror of Glal/cl ns measure 
of nasal patency, *881 

Goldman T L Blood cultures In cases of 
otlllc sepsis, *510 
Crafts step Cartilage SKIn etc 
Granulocytopenia agranulocytosis histologic 
observations In tonsils and cars and Indi- 
cations for tonsillectomy, 838 
Grip *>00 Influcnzj 

Grove B P Nursing, feeding and parenteral 
administration of fluids *872 
Transverse fracture of petrous pyramid 311 

Hamblen, F C Atrophic rhinitis trcatmint 
yylth estrogenic substances yvlth blopsv be 
fore and after treatment *819 
Hara IT T Hay feier among Tapanese 
studies of atmospbcrlc pollen In Tolyo and 
in Kobe *525 

Hargett P It Practical method for posterior 
polypectomy *282 

Hass, C E Otoscoplc attachment, *997 
Havens P Z Benign cysts and adamantinomas 
of Jayys *702 

Hay Peyer See also Anaphylaxis and Allergv 
among Japanese studies of atmospheric pol- 
len In Tolryo and In Kobe *525 
Hayden, D B Tinnitus etiology and evalua- 
tion of various methods of treatment, 141 
Head See also Cranium 

complaints and disturbances In organs of 
hearing and balance obscryed after inyurles 
to head 800 

'‘functional" loss of hearing following Injuries 
to head preliminary report *775 
importance of vestibular findings following 
Injury to head, *001 
Headache, 845 

from pathologic changes in nose or other 
causes differential diagnosis *589 842 
Hearing See also Deafness 

complaints and disturbances in organs of 
hearing and balance obscryed after Inyurles 
to head 300 

Improvement in otosclerosis, report of 73 
cases, 144 

physiology , bone conduction, 077 
tests coin tester, *88 
tests , ear masher and blinder, *80 
tests , simple quantitative method of testing 
vestibular function, *910 
Heart bilateral otogenous thrombosis of trans- 
verse, sigmoid and superior sagittal sinus 
Internal jugular vein and innominate vein 
superior vena cava and auricle of heart, 301 
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Helne-Medin’s Diseise See Poliomyelitis 
Hemangioma of ear, 117 
of trachea, 4S5 
Hematoma See under Nose 
Hemorrhage See under Ear, Nose, Tonsils, 
etc 

Hemostasis See Nose, hemorrhage 
Hempstead, B E End results of intranasal 
operation for mayillarv sinusitis, ♦711 
Henry, L D Mcningococcic corvza, *991 
Hilton, GEM Chronic suppurative otitis 
media vritli parotid abscess, 140 
Hirst, 0 C Treatment of acute suppurative 
otitis media , does douching of ear spread 
infection to mastoid cells’ *7oo 
Hodge, G E Carcinoma of larjnv treated by 
laryngofissure, 138 

Hollender, A It Short vave diathermy in 
treatment of nasal sinusitis, *749 
Hughson, W Surgical treatment of deafness, 
♦497 

Hutchison, K Meningitis due to pneumococ- 
cus type III foHouing mastoiditis with re- 
» covery, 137 

"Meningitis following mastoiditis with recovery, 
135 

Hydrocephalus, otitic, and arachnoiditis, *361 
Hypnosis, potent therapy for certain disorders of 
voice and speech, *20G 
Hapotonic Solutions See Meningitis 

ilium, comparison of cartilage graft and bone 
graft taken from crest of ilium in recon- 
struction of saddle nose, 141 
Iraperatori, C J Congenital tracheoesophageal 
fistula without atresia of esophagus , report 
of case with plastic closure and cure, *352, 
S47 

Beport of case, 841 

Industrial Diseases, nasal change observed in 
workers in chromium, 83G 
report of study of occupational deafness, 678 
Infantile Paralysis See Poliomyelitis 
Infection, focal, and iridocyclitis, 123 
relation of focal infection and endocrine dys- 
function, *3 

Influenza, diseases of vestibular apparatus seen 
during epidemic of grip in winter of 1937- 
1938 (probably sign of incompletely devel- 
oped encephalitis), 305 
Instruments See also Apparatus 
for use in larvngofissure, *96 
mastoid retractor, self retaining, for endaural 
antauricular technic, *993 
microapplicator for use in otologic work, *440 
nasograph mirror of Glatzel as measure of 
nasal patenev, *334 
otolaryngologic, *86 
otoscopic attachment, *997 
practical method for posterior polypectomy 
*282 

Iontophoresis See under Nose 
Iridocyclitis and focal infection, 123 
Iris, attacks of Meniere’s disease and attacks 
of iritis together with angioneurotic edema 
of lids in same patient, 489 
Irv, K H Plastic surgery, *99 

-lackson, C Laryngofissure for cancer of 
larynv, 843 

Jaws, benign evsts and adamantinomas of, *762 
tumors of maMllas and mandible, 841 
Jones M p Complete mastoidectomy operation 
for sinus thrombosis or operation on 
petrous pyramid, 685 

Kirch M Tumors of nose and throat, *283 
Lopetzky, S J Purulent otitis media, mas- 
toiditis, sinus thrombosis and suppuration 
of petrous pyramid, *800 
Kuhn, H A Meningococcic coryza, *991 


Labyrinth See also Equilibrium, Nystagmus, 
Vertigo, aural 

chronic progressive deafness, including oto- 
sclerosis and diseases of inner ear, “"999 
chronic suppuratne otitis media with laby- 
rinthitis, 140 

destruction of function of internal ear in 
scarlatinal otitis, 831 

diseases of vestibular apparatus seen during 
epidemic of grip in winter of 1937-1938 
(probably sign of incompletely developed 
encephalitis), 305 

cvperimental study of relation between laby- 
rinth and vomiting, 488 
Fistula Sec Fistula 

infection without symptoms in acute otitis 
media, 481 

origin of quick component of labyrinthine 
nistagmus, *576 

Eabynntlntis See under Labirinth 
Lacrimal Organs, intranasal dacryocystotomy, 
*973 

roentgen evamination of area of lacrimal sac 
and technic of endonasal operation on sac, 
report of cases, 837 

Lacy, G R Microapplicator for use in otologic 
work, *440 

Laff, H I Deforming and recurring polyps of 
youth, *793 

Lanson, F A Microapplicator for use in oto- 
logic work, *440 

Laryngectomy See under Larynv 
Larjngitis See under Larynv 
Laryngofissure See under Larynv 
Laryngoptosis Sec under Larynv 
Larjngotracheobronchitis See Respiratory 
Tract, diseases 

Larynv, carcinoma treated bv laryngofissure, 138 
congenital cysts , report of case, *943 
congenital larangcal stridor, 1045 
Diphtheria See Diphtheria, laryngeal 
liarmonic vibrations in laryngeal therapy, 485 
in infantile beriberi, *389 
indications for and technic of total laryngec- 
tomy, 832 

indications for surgical treatment of carci- 
noma of larynv in syphilitic patients, 120 
instruments for use m laryngofissure, *96 
laryngitis chronica hy pertrophica in child- 
hood, 119 

laryngofissure for cancer of, 845 
laryngoptosis, 307 

management of cicatricial stenosis of, 843 
motion pictures of human larynv, *344 
of tuberculous child, *421 
plastic operations on lips, palate, larynv and 
neck, *112 

pulmonary complications in surgical treatment 
of larynv and pharynv, 483 
reviewing roentgenography of sinuses and 
larynv, 859 

roentgenography in frontal plane, 119 
simplified apparatus for laryngeal cinematog- 
raphy, *437 

thyrotomy in hereditosyphilitic cicatricial 
laryngeal stenosis, 119 
tuberculosis considerations of, 849 
tumors of. *290 
tumors , report of case, 841 
Lateral Sinus Thrombosis See under Throm- 
bosis 

Law, F M Reviewing roentgenography of 
sinuses and larynv, 859 

Lell, W A Slotion pictures of human larvnv, 
*344 

Lempert, J Improvement of hearing in oto- 
sclerosis, report of 73 cases, 144 
Leptomeningitis See Meningitis 

Leukemia, diagnosis of leukemic disease of 
pharyngeal organs, 833 
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liCuKocjtcs beln^ior of '(\lilte blood cells after 
tonslllectomj, 4S1 

Levbnrf; J T Hjpnosls, potent tlienpj for 
certain disorders of voice and speech ♦200 
Xevcnc G Simplldcd npiiaratns for lariii^cal 
cincmatoKrnpbj , ♦ 137 

Iicvj, I\ A Cerebral edema as cause of Intra- 
cranial lijpertcnslon of otitic orlcln, lOO 
Lleb, C C NasoRripb mirror of Glatrcl as 
measure of nasal patenej *331 
Lips Dlpbtbcrla See under Ulplitbcrla 

plastic operations of lips palate, lar\n\ and 
neeb, *112 

Longitudinal Sinus, Thrombosis Sec under 
Thrombosis 

Luc-Caldnell Operation See under Antrum 
Lungs See also llcsplralore Tract 

abscess and Its relation to surgera of upper 
resplratore tract CSl 
abscess follow Ing tonslllcctoma , 12S 
collapse massbe following tonsllkctom} 
1013 

pulmonarj complications following tonslllcc- 
tome 833 

pulmonart complications in surgical treatment 
of larjnv and pharjnv, 483 
pulmonary diseases and sinusitis, *100 
Tuberculosis See Tuberculosis, pulmonarj 
Lye treatment of caustic poisoning In tblldren’s 
clinic of Lnieersltj of Budapest 123 
Ljmph Nodes cervical abscess resulting from 
unusual foreign bodj In pharjnv •031 
cervical adenopathj disclosing phanngcal 
epithelioma In boa of 9 jears GTO 
prognosis in cases of tuberculosis of tonsils 
adenoids and ceralcal hmph nodes, studs 
of patients followed for 11 to 23 jears 079 
Ljmphatio Sjstem capacitv for resorption ns 1 
of functions of Ijmphoopltliellnl tissues 838 
Ljmphold Tissue See Ljmphatic Sjstem, Ton- 
sils , etc 

McCormick, T F Spontaneous hemorrhage 
from ear, 308 

JIcNallj W J Congenital aural fistula, 110 
Macnaughton, B F Comparison of cartilage 
graft and bone graft taken from crest of 
ilium in reconstruction of saddle nose 111 
Mandible See Jaws 

Masks, simplified construction of facial molds 
and prostheses, 493 

Mastoid, mastoid retractor, self retaining, for 
endaural, antauricular technic, *993 
para-aminobenzenesulfonamlde and Its dc 
rlvatlves in treatment of beta hemoljtlc 
streptococcus infections of middle ear and 
mastoid report of 0 cases in children 1038 
severe injury to region of mastoid 831 
surgerj , complete mastoidectomy operation for 
sinus thrombosis or operation on pefious 
PJiamid 085 

surgery indications for operation in mas- 
toiditis, 070 

surgery , justification of Wilde s incision 831 
surgery , radical mastoldectomj of modified 
or standard type, 085 

treatment of acute suppurative otitis media, 
does douching of ear spread Infection to 
mastoid cells’ *735 
Slastoidectomy See Mastoid, surgery 
Mastoiditis See also Otitis Media 
acute sulfonamide in treatment 1039 
Bacilius proteus in otogenic Infections sec- 
ondary mastoiditis thrombosis of lateral 
sinus and bacteremia, *275 
bacteriologlc review of cases of suppurative 
otitis media and mastoiditis observed in 
Royal Victoria and Jlontreal General Hos- 
pital during 1938 131 
caused by pneumococcus tjpe HI, 483 
climatic factor in *349 


M isloldltls — Continued 

influence of bloik anesthesia induced bj pro- 
caine hjdroehlorlde on dcielopment of otitis 
and aeute mastoldllK 831 
meningitis due to pneumococcus tjpc HI fol- 
lowing mastoiditis with rccoicrj 117 
mdilngllls following mastoiditis with recoverj, 
133 

purulent otitis media sinus thrombosis and 
suppuration of petrous pjramld *800 
vjgomatlc 077 
Maalllarj Bone See Taws 
Sinus See Antrum 

Majbaum T L 1 \perlences with sulfanil- 
amide tberaps for otogenous infections with 
reference to mnsi Ing of clinical course, *337 
O.lllc Infections due to pneumococcus tjpc HI 
•21 

Mcdlelne, otolanngolo^lsts In medicine of to 
morrow, 121 

Medln Heines Disease ‘'ce Bollomeclltls 
Membrane, Ijmpanlc Sec 1 ar, tjmpanlc mem 
braiie 

Meiillrc s Disease ‘lee A erflgo, aural 
Meninges, Intracranial complleatloiis of sinil 
sltls, *173 

pacbMiienlngltls cvtenia and evtradural ab- 
scess *101 

Alcnlngltls See also Arachnoiditis, Menliigo 
cocci 

bacterial leptomeningitis, *107 
clrcumserlbed leptomeningitis *105 
due to pneumococcus tjpc HI following mas 
toldltls with rccovcrt, 137 
experiences with sulfanilamide therapy for 
otogenous infections with reference to mask- 
ing of clinical course *337 
following mastoiditis with recotery, 135 
Intravenous injection of hjpotonlc salt solu- 
tion containing sulfanilamide for strepto- 
coccic meningitis, 1017 
neree deafness from Infections, *1010 
otitic, treatment of, *930 
pncumococclc treatment of, 1049 
protective, *100 

purulent cured bj sulfanilamide , discussion 
on nature and possible relapse of strepto- 
coccic meningitis, 1030 

recoverj from labjrlnthogenous meningitis 
without operation on labjrlnth 482 
res lew of problems of suppurative petrositis 
and of Its surgical treatment together with 
outline of proulnlaxls and treatment of 
otitic meningitis, 1040 
septic, report of case, 1010 
streptococcic originating in mastoid cured bj 
oral and Intrasplnal injections of sulfanil- 
amide 301 

treatment of meningitis due to pneumococcus 
tjpo HI with sulfanilamide, recoverj, *131 
treatment of purulent streptococcic meningitis 
bj sulfanilamide 1012 
Meningococci See also under Meningitis 
menlngococclc corjza, *991 
Meningoencephalitis and mononucleosis infec- 
tlosa 489 

Mental Diseases nervous and mental diseases 
and sinusitis *404 

Meteorology influence of meteorologlc complex 
on frequency of cpistaxls 487 
Miller, H A Plastic surgerj *99 
Mononucleosis mfectlosa and meningoencepha- 
litis, 489 

Motion Pictures See Photography 
Mouth, oroantral openings and their surgical 
correction *400 
Mucocele See Sinuses, Nasal 
XIucous Membrane See Nose, etc 
Mullnos M G Nasograph mirror of Glatzel 
as measure of nasal patency, *334 
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Mulsow, J E Laiyngoptosis, 307 
Muscles, branch of superior laryngeal nerve and 
function of cricothyroid muscle, 832 
Myerson, M C Considerations of tuberculosis 
of laryn-c, 849 

Instruments for use in laryngoflssure, *9G 
Myiasis and fusospirillosis of e\ternal canal, 482 

Nares See Nose 
Nasograph See Nose 
Nasolacrimal Duct See Lacrimal Organs 
Nasopharynx, malignant neoplasms of, 302 
ocular symptoms in epiplnrjmgeal tumors, re- 
port of cases, 1050 

Neck, plastic operations on lips, palate, larynx 
and neck, *112 

Neoplasms See Cancer, Tumors 
Nerves See also undei Neuralgia , Neuritis , 
Paralysis 

abducens, and disease of sinuses, *307 
branch of superior larvngeal nerve and func- 
tion of cricothyroid muscle, 832 
facial, and disease of sinuses, *308 
hereditary nerve deafness, *1012 
nasal syndrome with trigeminal neuralgia fol- 
lowing traumatic lesion of cornea, 083 
nerve deafness from allergy, -1019 
nerve deafness from drugs, *1014 
nerve deafness from Infections, *1010 
neive deafness from miscellaneous causes, 
'1020 

oculomotor, and disease of sinuses, *307 
Paralysis See under Paralysis 
pathology of nerve deafness, *1010 
to extraocular muscles and sinal thiombosis, 
*367 

traumatic nerve deafness, *1013 
treatment of nervo deafness, *1022 
trigeminal, and disease of sinuses, *308 
Nervous System See also Brain, Cerebellum, 
Nerves, Reflex, etc 
Block See under Anesthesia 
diseases , neurotropic virus infections and 
their otorhinolaryngologic symptoms, 082 
neurologic complications of infections of tem- 
poral bone and paranasal sinuses , summary 
of 20 years’ (1919 to 1938) experience, 
*157, *360 

nonsuppurative encephalitis, ' 300 
sulfanilamide in treatment of acute infections 
of central nervous system, 1048 
Neuralgia, nasal syndrome with trigeminal neu- 
ralgia following traumatic lesion of cornea, 
683 

Neuritis, optic, *367 

retrobulbar, anatomic intracranial lesions in, 
681 

syndrome of nasal nerve, 305 
Neurofibromatosis, contribution to etiology of 
Recklinghausen’s disease witli involvement 
of maxillary sinuses, 303 
Neurotropism See Nervous System, diseases 
Neutropenia, Malignant See Granulocytopenia 
New, G B Congenital cysts of larynx, report 
of case, *943 

Plastic repair of frontal bone, 853 
Tumors of nose and throat, *283 
Nitrogen monoxide, action on nasal mucosa, 
*514 

Nose See also Nasopharynx, Rhinitis, Smell, 
etc 

Accessory Sinuses See Sinuses, Nasal 
air currents in human nose during respira- 
tion, 487 

cerebrospinal rhinorrhea, 681 
comparison of cartilage graft and bone graft 
taken from crest of ilium in reconstruction 
of saddle nose, 141 

diseases, therapeutic experiments with Ionto- 
phoresis, 303 

effect of endocrine dysfunction on ear, nose 
and throat, *5 


Nose — Continued 

ephediine in physiologic vehicle and lateral 
head-low posture in treatment of nose and 
sinuses, 834 

further experiments in action of drugs on 
nasal mucosa, *509, 855 
headache from pathologic changes in nose or 
other causes, differential diagnosis, *589, 
842 

hemorrhage, influence of meteorologic com- 
plex on frequency of epistaxis, 487 
in cases of asthma, 480 
Inflammation See Rhinitis 
nasal allergy in children, *247 
nasal changes observed in workers in 
chromium, 836 

nasal septum surgery in children, 1045 
nasogiaph mirror of Glatzel as measure of 
nasal patency, *334 
plastic opciation on, *106 
polypi and edema, 488 

polypi defoiming and recurring polyps of 
youth, *795 

practical method for posterior polypectomy, 
■•282 

presence of Koch's bacillus in nasal mucosa, 
831 

preyention of septal hematoma after sub- 
mucous resection, 839 
refrigerated cartilage isografts, 304 
role of septum in surgery of nasal contour, 
*12 

spontaneous ccrebiospinal rhinorrhea, 120 
study of so-called nasal cough, 124 
syndrome of nasal nerve, 305 
tumors of nose and throat, ”283 
value of physical methods in treatment of 
suppurative conditions of nose and throat, 
304 

yaiious types of gangrene of nose and nasal 
sinuses, 080 

Novick, J N Atresia of external auditory 
meatus, canalization by electrocoagulation, 

-<744 

Nurses and Nursing, nursing, feeding and par- 
enteral administration of fluids, *872 

Nystagmus See also Cerebellum, Equilibrium, 
Labyrinth 

origin of quick component of labyrinthine 
nystagmus, *576 

de Ocampo, G Larynx in infantile beriberi, 
■'389 

Occupational Diseases See Industrial Diseases 

Olsen, A M Carcinoma of trachea, ■'615 

Orbit, inflammation, 682 
orbital and ocular complications of sinusitis, 
*470 

Osteitis fibrosa , osteodystiophia fibrosa of facial 
bones, 835 

Osteodystrophia Fibrosa See Osteitis fibrosa 

Osteoma of nasal sinuses, ■ 037 
of sinuses, frontal and sphenoid bone, report 
of 15 cases, * 63 

Osteomyelitis and sinusitis, *465 
pathologic observations on petrositis, 116 

Otitis Media See also Mastoiditis 

acute nonsuppurative encephalitis of otitic 
origin, 116 

Bacillus proteus in otogenic infections, sec- 
ondary mastoiditis, thrombosis of lateral 
sinus and bacteremia, *275 
bacteriologic and clinical studies of compli- 
cations of acute otitis media, surgically 
handled, 117 

bacteriologic revieyy of cases of suppurative 
otitis media and mastoiditis observed in 
Royal Victoria and Montreal General Hos- 
pital during 1938, 131 
blood cultures in cases of otitic sepsis, *510 
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otitis Media — Continued 
cerebral edema as cause of Intracranial lij- 
pertenslon of otitic orlRin, 400 
chemotherapj , *001 

chronic suppurative otitis media ultli labj 
rlntliitls 140 

chronic suppiuatlve otitis media with parotid 
abscess, 140 

destruction of function of internal car in scar 
latinal otitis 831 

car complications of scarlet fever 1038 
experiences with sulfanilamide tlierapv for 
otogenous infections with reference to mask- 
ing of clinical course, •'557 
infection of labjrlnth vvltlioul sjinptoms In 
acute otitis media, 4S1 

influence of block anesthesia induced \n pro- 
caine lijdrocliloride on development of otitis 
and acute mastoiditis 831 
Intracranial complications of car disease, 1011 
method of analjzing spinal fluid in otologic 
cases, 120 

nursing, feeding and parenteral administra- 
tion of fluids *872 

otitic hjdrocephalus and arachnoiditis, *301 
otitic infections due to pneumococcus Ivpe 
III, *21 

otologic relations to djscntcry In Infanc>, 
10 12 

para-amlnobenzencsulfonamlde and its de- 
rivatives in treatment of beta hemolvtlc 
streptococcus infections of middle car and 
mastoid, report of C cases in ciiildrcn, 1038 
purulent, mastoiditis, sinus thrombosis and 
suppuration of petrous pjramld, *800 
recovery from labjrinthogcnous meningitis 
without operation on labjrlnth, 482 
review of problems of suppurative petrositis 
and of its surgical treatment togctlier with 
outline of prophjlaxis and treatment of 
otitic meningitis, 1040 

sedimentation reaction in otitis media and its 
complications 482 

streptococcic meningitis originating in mas- 
toid cured b> oral and Intrasplnal injections 
of sulfanilamide, 301 

transfusions of blood In care of patients after 
operations for otitic sepsis, *870 
treatment of acute suppurative otitis media 
does douching of ear spread Infection to 
mastoid cells? *755 
treatment of otitic meningitis, *950 
tuberculous, 1041 

Otolarjngologlc societies dlrectorj’ of, 155 
Otolarjngologj , otolarjngologists in medicine 
of tomorrow 123 

relation of endocrine djsfunctlon to otolaryn- 
gologj *1 

Otorhinolaryngology neurotropic virus infec- 
tions and their otorhlnolarjngologlc sjmp- 
toms C82 

use of bismuth In treatment of some non- 
syphilitic conditions in otolarjngologlc 
practice, 126 

Otosclerosis, chronic progressive deafness in- 
cluding otosclerosis and diseases of inner 
ear *999 

improvement of hearing in , report of 73 cases, 
144 

new conception of defect in hearing in oto- 
sclerosis and perhaps a new method of 
treatment 832 

thyroxine therapy, report of 42 cases, 115 
Otoscope, attachment for, *997 
Ozena See Rhinitis atrophic 

Pam treatment of pains following tonsillectomy 
with vitamins Bi and C 833 
Palate, action of soft palate and tubal orifice 
during deglutition, 484 
mixed salivary tumor of soft palate, 139 


Palate — Continued 

plastic operations on lips, palate larjn\ and 
neck *112 

tuberculosis of hard palate, 1011 
Papilla, Clrcumvallate See Tongue 
I’arn-Amlnobcn/cncsulfonamlde See Strepto- 
cocci 

Paraljsis See also Pollomjelltis , etc 
facial, progressive facial palsv produced bj 
intr itcmporal epidermoids 1039 
Infantile Sec Pollomjtlltis 
Parietal Robe See Brain 
Parotid Gland chronic suppurative otitis media 
with parotid abscess, 110 
Pehise, .S Simplified construction of facial 
molds and prosthescs, 193 
Peritonsillitis Sec Abscess, peritonsillar 
Perlman II B Rustachlan tube , abnormal 
palcncj and normal phjslologlc state, '’212 
Pftrosltls See under Temporal Bone 
Petrous Bono ‘-tc Temporal Bone 
Plmrjnv .See also ^nsopbnrJnv: 
cervical abscess resulting from unusual for- 
eign bodj in *031 

cervical adenopatbj disclosing pharjngeal 
epithelioma In boy of 9 jears, C'9 
mixed tumors of sallvarj gland tjpe seen in 
pharjnx, *73 

prevention of deafness, 481 
pulmonarv complications in surgical treat- 
ment of larvnv and pharjnx, 483 
tumors of, *286 

Phlebitis or thrombosis of intracranial venous 
channels, *363 
Plionatlon See Speech 
Plionetics Sec under I'olcc 
I'hotograplij , action of soft palate and tubal 
orifice during deglutition, 481 
motion pictures of human larjnx, *314 
simplified apparatus for larjngoal clncmatog 
raphj, *417 
Plastic Surgerj, *99 

comparison of cartilage graft and bone graft 
taken from crest of ilium in reconstruction 
of saddle nose, 141 

congenital traebeocsophageal fistula without 
atresia of esopliagiis , report of case wltli 
plastic closure and cure, *352, 817 
plastic operation on nose *106 
plastic operations of lips palate, larvnx and 
neck, *112 

plastic operations on cars, *110 
plastic operations on face, *103 
plastic repair of frontal bone 853_^ 
rcconstiuction of external ear 113 
refrigerated cartilage isografts, 301 
role of septum in surgerj of nasal contoui 
*12 

total reconstruction of auricle, 299 
Pneumatocele See Sinuses Nasal 
Pneumococci See also under Meningitis 

demonstration In throats of normal Infants 
and of Infants with pneumonia or infection 
of upper respiratory tract 1044 
mastoiditis caused by pneumococcus typo III 
483 

otitic infections due to pneumococcus tjpe 
III, *21 , 

treatment of pneumococcic meningitis, 1049, 
Pneumonia demonstration of pneumococci In 
throats of normal infants and of Infants 
with jmoumonia or infections of upper res- 
piratory tract 1044 

Poisons and Poisoning See under names of 
substances as Chromium, Lje, etc 
Poliomyelitis acute anterior following tonsilloo- 
tomj and adenoidectomy with reference to 
bulbar form, 835 

experimental, by tonsillopharyngeal route with 
* reference to Influence of tonslllectomj on 
development of bulbar poliomyelitis, 122 
persistent anosmia following zinc sulfate nasal 
sprajlng, 1048 
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Tollen See Hay Eever 
Polyarthritis See Arthritis 
Polypi See Nose, polypi 
Pons Yarolii, pontile abscess, *93 
Porter, C T Sinusitis, present rationale of 
treatment, 855 

Posture, ephedrme in physiologic yehicle and 
lateral head-low posture in treatment of 
nose and sinuses, 834 

Price, J B Constitutional hachground of in- 
fection of upper part of respiratory tract, 
*411 

Origin of quick component of labyrinthine 
nystagmus, *576 

Piizes, Casselberry fund award, G84, 830 
Procaine Hydrochloride See Anesthesia 
Proetz, A W Further experiments in action 
of drugs on nasal mucosa, *509, 855 
Proetz-Le llee Method See under Rhinitis 
Pyocele See Sinuses, Nasal 


Quincke’s Edema See Edema, angioneurotic 
Quinine, nerve deafness from drugs, *1014 


Rackemann, P M Nasal sinusitis and asthma , 
a thesis, 1051 

Radiations See under names of various organs 
and diseases 

Radium, Therapy See under names of various 
diseases 

Recklinghausen’s Disease See Neurofibromato- 
sis 


Reflex, aural, sonorous reflexes in dog, 837 
Refrigeration, refrigerated cartilage isografts. 

Renal Rickets See Dwarfism 
Resolution from American Laryngological As- 
sociation, 480 

Respiration, air currents in human nose during 
respiration, 487 
cotton respirometer, *86 

Respiratory Tract See also Bronchi, Naso- 
pharynx, Nose, Pharynx, etc 
constitutional background of infection of 
upper part of respiratory tract, *411 
demonstration of pneumococci In throats of 
normal infants and of infants with pneu- 
monia or infection of upper respiraton 
tract, 1044 

diseases, clinical, anatomopathologic and hac- 
tenologic study of 2 cases of acute stenosing 
laryngotracheobronchitis, 1045 
lung abscess and its relation to surgery of 
upper respiratory tract, 681 
Reuculoendothelial System, iridocyclitis and 
focal infection, 123 


Rhinitis See also Respiratory Tract, disease! 
atrophic , biologic detergence by Proetz-L( 
Mee method for ozenal rhinosinusitis, 303 
atrophic, pneumatization of frontal sinus n 
atrophic rhinitis with ozena, 487 
atrophic , Veatment with estrogenic sub 
stances, with biopsy before and after treat 
ment, *319 
caseosa, 309 

meningococcic coryza, *991 
nasal allergy in children, *247 
rhinosalpingotympanic catarrh and its treat 
ment by insuffloinhalations of thermions o 
silver and copper, 305 
Rhinorrhea See under Nose 
Rhinoscleroma , scleroma, histologic changes fol 
I^ing teleradium therapy, review of scler- 
oma in United States, *38 
Rliinospondiosis in United States, 680 
° X' occurrence in female li 

Aorth America, *239 , correction, 830 
Richards, L G Cuts and captions , 5 editoria 
years In retrospect, 686 
Rickets, changes of temporal bon% In ticket' 
and in "renal rickets ’’ 117 
Renal See Dwarfism 


Riley, H A Headache, 845 
Roentgen Rays See under names of various 
diseases and organs 

Rosenthal, M “Functional” loss of hearing 
following injuries to head, preliminary re- 
port, *775 

Rubin, H Larynx of tuberculous child, *421 
Sequestration of styloid process complicating 
parapharjngeal abscess, *280 
Ruchman, J Rliinospondiosis (Seeber) , first 
occurrence in female in North America, 
*239 , correction, 830 

Salicylates, nerve deafness from drugs, *1014 
Salinger, S End results of external opera 
tions on maxillary sinus, *721 
Paranasal sinuses, *442, *633 
Salivary Gland, mixed salivary tumor in ton- 
sillar region, 139 

mixed salivary tumor of soft palate 139 
mixed tumors of salivary gland type seen in 
pharynx, *73 

Sauer, W E Intranasal dacryocj stotomy, *973 
Scarlet Fever See also Streptococci 

destruction of function of internal ear in 
scarlatinal otitis, 831 
ear complications of, 1038 
Scharfe, E E Bacteriologic review of cases 
of suppurative otitis media and mastoiditis 
observed in Royal Victoria and Montreal 
General Hospital during 1938, 131 
Schoofs, 0 P Rhinitis caseosa, 309 
Scleroma See Rhinoscleroma 
Seasickness, experimental study of relation be- 
tween labyrinth and vomiting, 488 
Seeher’s Disease See Rhmosporidiosis 
Septicemia See under specific organisms, as 
Streptococci, etc 
Septum, Nasal See under Nose 
Seydell, E M Recovery from thrombosis of 
cavernous sinus, *429 

Shambaugh, G E , Jr Chronic progressive 
deafness, including otosclerosis and diseases 
of inner ear, *999 
Short Waves See Sinuses, Nasal 
Shrapnell’s Jlembrane See Ear, Umpanic mem- 
brane 

Shuster, B H Mastoid retractor, self retain- 
ing, for endaural, antauricular technic, 
*993 

Vertigo , clinical consideration, *536 
Sigmoid Sinus, injuries to, 310 

operative injuries and their results, 301 
Thrombosis See under Thrombosis 

Silverman, D Treatment of meningitis due to 

pneumococcus ta pe IH with sulfanilamide , 
recovery, *431 

Sinus, Frontal See Frontal Sinus 
Maxillary See Antrum 
Nasal See Sinuses, Nasal 
Sagittal See under Thrombosis 
Sinuses, Nasal See also Antrum , Ethmoid 
Sinus , Frontal Sinus , Sphenoid Sinus , etc 
benign tumors *637 

biologic detergence by Proetz-Le Mee method 
for ozenal rhinosinusitis, 303 
chilling of body surfaces , its relationship to 
aural and sinus infections, 122 
disease of sinuses and aUergv, *671 
ephedrme in phi siologic vehicle and lateral 
head-low posture in treatment of nose and 
smuses, 834 
fractures, *672 

iridocyclitis and focal infection, 123 
irrigation-suction, *655 
malignant tumors, *633 
mucocele, pyocele and pneumatocele, *641 
nasal sinusitis and asthma , a thesis, 1051 
neurologic complications of infections of tem- 
poral bone and paranasal smuses, summary 
of 20 years’ (1919 to 1938) experience, 
*157, *360 
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Sinuses, INnsal — Continued 
osteoma of sinuses, frontal and sphenoid 
bone , report of 15 cases, ’CS 
paranasal sinus disease In children, C80 
paranasal sinuses, *412, *033 
paranasal sinuses In children, 1010 
phjsical therapy and rocntKcn Irradiation, 
*058 

present rationale of treatment S55 
rerlewlnB roentRcnography of sinuses and 
larjn\ 859 

role of dental Infections In sinusitis, *001 
short a\ave diathermy In treatment of nasal 
sinusitis, *749 

sinuses In relation to diseases of other or- 
Bans, *100 

sinusitis ns cause of disease of weal tract 
080 

sinusitis In children 1040 
surgical treatment, *045 
use of drugs and aaccines *0"7 
aalue of physical methods In treatment of 
suppurathe conditions of nose and throat, 
301 

various tapes of EaiiBrcnc of nose and nasal 
sinuses, 080 

Sltln methods of shin graftliiB *101 
Slnill See Cranium 

Smell persistent anosmia folloaalng rinc sul 
file nasal siiraylng 1018 
taste and smell tester, *80 
Smith T jr Iladlcal mastoUlcctoma of modi- 
fied or standard type, 085 
Snyder E R Eaperlences aalth sulfanilamide 
therapy for otogenous Infections aalth refer- 
ence to masKlng of clinical cotirso, *557 
Societies American Board of OphthalmoloBa 
examinations for certification by, 830 
Ameilcan Congress of Physical Thorapa, meet- 
ing 298 

American Laryngologlcal Association, reso- 
lution from, 480 

Ameilcan Laryngologlcal Rhlnologlcal and 
Otologlcal Society Inc , meeting 298 
foreign directory of, 155, 317, 495, 087, 801, 
1003 

International College of Surgeons 1037 
national, directory of, 155 317, 495, 087, 

801, 1003 

otolaryngologic directory of 155 317, 495 

087, SOI, 1003 

SociETi Transactions 

American Laryngologlcal Association, 839 
Ameilcan L iryngologlcal, Rhlnologlcal and 
Otologlcal Society, 085 

Chicago Laryngologlcal and Otologlcal So 
ciety, 141, 307, 490 

Montreal Medico Clilrurglcal Society, Section 
of Oto-Laryngology 128, 1051 

Sodium Chloride See Meningitis 
aaetting agents, action on nasal mucosa, *513 
Solo A Simplified apparatus for laryngeal 
cinematography, *437 
Speech See also Voice 
hypnosis potent therapy for certain disorders 
of voice and speech, *200 
Sphenoid Bone, osteoma of sinuses, fiontal and 
sphenoid bone leport of 15 cases *03 
Sphenoid Sinus See also Sinuses >asal 
carcinoma of sphenoid and ethmoid sinuses 
313 

catheterizlng the sphenoid *994 
end results of external operations on frontal 
ethmoid and sphenoid sinuses, *730 
end results of intranasal operations on eth- 
moid frontal and sphenoid sinuses *710 
operations on ethmoid sinuses and sphenoid 
sinus 120 

operations on frontoethmoid ethmoid and 
sphenoid sinuses, *052 


Spiegel, B A Origin of quick component of 
labyrinthine nystagmus *570 
Spirochetosis, fiisosplrlilosls and myiasis of ex- 
ternal canal, 482 
Stapes See under Ear 
Streptococci See also Scarlet Icier 
Intrai CHOUS Injccllon of liypotonlc salt solu- 
tion containing sulfanilamide for strepto- 
coccic meningitis, 1017 

parn-nniinoben/cncsulfoiiamldc and Its de- 
rhathes In treatment of beta hemolytic 
streptococcus Infections of middle ear and 
mastoid report of 0 cases in children, 1038 
purulent meningitis cured by sulfanilamide, 
discussion on nature and possible relapse of 
streptococele meningitis 1050 
treatment of purulent streptococcic meningitis 
by sulfanilamide, 1012 
Stridor, Laryngeal See under Larynx 
Styloid Process See Temporal Bone 
Subarachnoid Space Sec 'Meninges 
Sulfanilamide and Sulfanilamide Derliatives, 
Therapy See under Mastoiditis Meningitis, 
Nenous System, Otitis 'Media, Strepto- 
cocci, Thrombosis, etc 

Sullivan, M J Motion pictures of human 
larynx *311 

Surgery, 1‘lastlc See Plastic Surgen 
Sutherland J XI Transfusions of blood In 
care of patients after operations for otitic 
sepsis *870 

Suallonlng See Deglutition 
Syphilis See also under names of organs and 
regions 

Indications for surgical treatment of carci- 
noma of lannx In syphilitic patients, 120 
Iridocyclitis and focal Infection, 123 
thyrotomy In hercdltosyphllltlc clealriclal 
laryngeal stenosis, 119 

Taste and smell tester, *80 
Teeth benign cysts and adamantinomas of Jans, 
*702 

oroantral oncnlngs and their surgical correc- 
tion *100 

paradental cyst, *040 

parapharyngeal abscess follonlng dental In- 
fection, 129 

role of dental Infections In sinusitis *001 
sequestration of styloid process complicating 
parapharyngeal abscess *280 
Teleradlum Therapy Sec Scleroma 
Temporal Bono, changes of temporal bone In 
rickets and In renal rickets 117 
complete mastoldectoma operation for sinus 
thrombosis or operation on petrous pyramid, 
085 

corer and extractor *90 

neurologic complications of infections of tem- 
poral bone and paranasal sinuses summary 
of 20 a ears’ (1919 to 1938) experience, 
•157, *300 

origin and distribution of air cells In tem- 
poral bone, observations on specimens from 
27 Infants and 09 human fetuses *183 
pathologic observations on petrositis, 110 
pathology of cholesteatoma of parietal bone, 
300 

pathology of MfnlSre s syndrome, 070 
progressive facial palsy produced by Intra- 
temporal epidermoids, 1039 
purulent otitis media mastoiditis sinus throm- 
bosis and suppuration of petrous pyramid, 
*300 

review of problems of sunpurative petrositis 
and of its surgical tieatment together with 
outline of prophylaxis and treatment of 
otitic meningitis, 1040 

sequestration of styloid process complicating 
parapharyngeal abscess, *280 
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■Temporal Bone — Continued 
structure of petrous portion of temporal bone 
TTith reference to tissues in fissular region, 
*922 

transverse fracture of petrous pvramid, 314 
Thomer, M Treatment of meningitis due to 
pneumococcus tjpe HI with sulfanilamide, 
recoverv, *431 

Tliroat See also Larmx, Pharvnv, Tonsils, 
etc 

demonstration of pneumococci in throats of 
normal infants and of infants with pneu- 
monia or mfection of upper respiratorv 
tract, 1044 

effect of endocrine dvsfunction on ear, nose 
and throat, *5 

tumors of nose and throat *283 
value of phvsical methods in treatment of 
suppurative conditions of nose and throat, 
304 

Thrombosis See also Embolism 
Bacillus proteus in otogenic mfections sec- 
ondary mastoiditis, thrombosis of lateral 
sinus and bacteremia, *275 
bilateral otogenous thrombosis of transverse, 
sigmoid and superior sagittal sinus, internal 
jugular vem and innominate vein, superior 
vena cava and auricle of heart, 301 
complete mastoidectomy operation for sinus 
thrombosis or operation on petrous pjramid, 
6S3 „ 

lateral smus thrombosis, 115 
ligation of jugular vein for sinal diseases In 
connection -with middle ear, 117 
of cavernous sinus, *365 
of lateral sinus, *363 
of superior longitudinal sinus, *3CG 
or phlebitis of intracranial venous channels, 
*363 

otitic sinus thrombosis causing intracranial 
hvpertension, *233 

purulent otitis media, mastoiditis, sums 
thrombosis and suppuration of petrous 
pvramid, *800 

recovery from thrombosis of cavernous sinus, 
*429 

Thvroid See also Goiter 
thvrotomv in hereditosvphilitic cicatricial 
laryngeal stenosis, 119 

Thyroxine therapy in otosclerosis, report of 42 
cases, 113 

Tinnitus, etiologv and evaluation of various 
methods of treatment, 141 

Tobev, H G Operation for abscess of bram, 
685 

Tobey-Aver Test See Cerebrospinal Fluid 
Tolan T L Carcinoma of sphenoid and 
ethmoid sinuses, 313 

Tongue, acute infection of circumvallate papilla, 
*269 

diagnosis of leukemic disease of pharyngeal 
organs, 833 

Tonsillectomi , acute anterior poliomvelitis fol- 
lowing tonsillectomy and adenoidectomv 
with reference to bulbar form, 835 
agranulocvtosis , histologic observations in 
tonsils and ears and indications for ton- 
sillectomv, 838 

behavior of white blood cells after tonsillec- 
tomv, 484 

experimental poliomvelitis bv tonsillopharvn- 
geal route with reference to influence of 
tonsillectomy on development of bulbar 
poliomyelitis, 122 

local results '’ud influence of operatmn on 
surrounaing tissues, *863 
massive collapse of lung following tonsillec- 
tomv 1013 

polvarthritis and autogenous vaccines 837 
pulmonary abscess following tonsillectomv, 
128 


Tonsillcctomj — Continued 
pulmonary complications following tonsillec- 
tomv, 833 

treatment of pains following tonsillectoma 
with vitamins Bi and C, 833 
Tonsils, Abscess See Abscess, peritonsillar 
agranuloca tosis , histologic observations in ton- 
sils and ears and indications for tonsillec- 
tomy, 8)8 

capacitj for resorption as 1 of functions of 
hmphoepithelial tissues, S3S 
fatal spontaneous hemorihage from tonsil, 679 
histogenesis of, 839 

mixed salivara tumor in tonsillar region, 139 
papillarv tumors of, *986 
prognosis in cases of tuberculosis of tonsils, 
adenoids and cervical Ivmnli nodes , studv 
of patients followed for 11 to 23 a ears, 679 
significance of atvpical veins m postanginal 
septicemia, 484 

tonsillectoroa local results and influence of 
operation on surrounding tissues, *863 
Trachea, carcinoma of, *615 
licmangioma of, 485 
tumors of, *295 

Transillumination See Antrum 
Trauma, traumatic nerve deafness, *1013 
Tuberculosis See also under names of organs 
and regions, as Larvnx , Lvmph Nodes , 
Otitis 5Iedia, Palate, etc 
larvnx of tuberculous child *421 
pulmonary , presence of Koch s bacillus in 
nasal mucosa, 834 

tlnrofomi in hereditosyphilitic cicatricial 
laryngeal stenosis, 119 

'Tumors See also Cancer, Cholesteatoma, Epi- 
thehoma , Osteoma , etc , and under names 
of organs and regions, as Esophagus , Jaws , 
Larynx , Nasopharynx , Nose , Palate , 
Pharvnx , Throat , Tonsils , Trachea , etc 
benign, *637 

mixed, of salivary gland type seen m pharynx, 
*73 

Tuning Forks See Hearing, tests 
Tvmpanic Membrane See Ear, tvmpanic mem- 
brane 

Ulcers See under names of organs and regions 
Uvea, smusitis as cause of disease of uveal 
tract, 680 

Veins See also Embolism, Phlebitis, Throm- 
bosis, etc 

jugular, ligation for sinal diseases in connec- 
tion with middle ear, 117 
significance of atypical veins in postanginal 
septicemia, 484 

Vertigo, aural attacks of Meniere’s disease and 
attacks of intis together with angioneurotic 
edema of lids in same natient, 489 
aural, fluid balance in Meniere's disease, 1039 
aural, Meniere's svndrome, *1024 
aural observation on pathologv of Meniere's 
svndrome 299 

aural, pathology of Meniere’s syndrome, 676 
clinical consideration, *336 
neurological, otological, circulatorv and sur- 
gical aspects, 1049 

Voice, branch of superior larvngeal nerve and 
function of cncothvroid muscle, 832 
hipnosis, potent therapv for certain disoraers 
of voice and speech, *206 
origin and treatment of spastic dvsphonia, CSS 
Vomiting experimental sti’dv of relation be- 
tween labvrinth and lomiting, 4SS 

Waidapfel, R Acute infection of circumvallate 
papilla *269 

Mater, fluid balance m Jleniere’s disease, 1039 

Weille F L Nasal sinusitis and asthma, a 
thesis, 1051 
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^Yelss, J A Scleroma (rhlnosclcroma) , liisto- 
lofelc changes following teleradlum thcrapj , 
review of scleroma In United States, *38 
Wilde Operation See Mastoid, surgcrj 
Wilson, J G Structure of petrous portion of 
temporal bone with reference to tissues In 
flssular region, *922 
Wood, G B Histogenesis of tonsil, 830 
President's address, 839 
right It P Chronic suppurative otitis media 
with labyrinthitis, 140 


Yaskin 1 C ^crologlc complications of In- 
fections of temporal bone and paranasal 
sinuses, summary of 20 years' (1919 to. 
J9JS) eaperlence, *157, *300 

Zacks, M A Importance of vestibular findings 
following Injury to head, *001 

Zygoma pathologic and clinical studies of so- 
called zygomatic mastoiditis, 482 
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